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The  tliird  edition  of  this  work,  published  in  1885,  was  intended 
to  present  to  the  reader  a  picture  of  the  most  advanced  obstetrical 
teachings  of  that  d^&te.  In  the  brief  interval,  however,  that  has 
elapsed  since  then  the  changes  that  have  taken  place  in  both  the 
theory  and  practice  of  obstetrics  have  made  it  necessary  for  me  to 
present  to  tlie  profession  what  is  essentially  a  new  book.  Thus 
many  modifications  in  the  theory  have  resulted  from  more  careful 
observations  in  anatomy  and  pathology,  and  from  fruitful  physio- 
logical investigations.  It  has  been  my  endeavor  to  interweave 
aseptic  precautions  with  all  brandies  of  obstetric  art  without,  how- 
ever, insisting  upon  pedantic  measures  which  experience  has 
shown  to  be  needless.  But  the  noblest  conquests  of  the  past  years 
have  been  the  result  of  tlie  employment  of  moderu  surgery  for  the 
rt'lief  or  removal  of  a  host  of  complications  formerly  regarded  as 
l>evond  the  pale  of  human  help. 

In  making  needed  alterations  I  have  not  felt  it  obligatory  when 
new  discoveries  have  destroyed  the  value  of  former  deductions  to 
retain  tliese  in  order  to  maintain  a  reputation  for  consistency. 

I  thank  the  medical  press  and  the  medical  i)rofession  of  this 
country  and  Great  Britain  for  the  Mattering  welcome  they  have 
hitherto  extended  to  this  treatise,  and  trust  that  in  its  new  form  it 
may  conMnan<l  a  like  degree  of  favor. 

For  the  preparation  of  the  index  special  thanks  are  once  more 
due  to  my  friend  Dr.  AV.  II.  Flint,  whose  painstaking  accuracy 
will  l>e  evident  to  those  who  have  occasion  to  consult  these  pages. 

April  13,  1S93. 
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CHAPTER  I. 

FEMALE  ORG  Ays  OF  QENERATION. 

The  pudendum. — Ijabta  majora. — Clitoris. — Tjabin  minon. — Vestibule. — The  bulbs 
nf  tfap  vestibule. — Meatus  urethnp. — Scb&oeous  glands. — Mucous  glandn. — 
Va^iiml  oriRee. — nymen. — Vagina. — Vessels  of  vagina.— Uterus.— FallopJAn 
tuti««. — Ovarie&— V(«9el<t  of  uterus  and  ita  appendages.— Nerves  of  uterux.^ 
'  Jjyiiiphntics. — Dcvclopmcol  of  the  female  organe  of  generation. — Arrests  of 
dfVflopnienl. 

TnB  female  organs  of  generation  may  be  properly  divided  as  fol- 
lows: I.  The  externa]  parts,  or  pudendum,  and  the  \'agiua.  2.  The 
utcma,  FfJlopiiin  tubes,  und  ovaries. 

Thi»  external  parts  and  vagina  arc  cliiefly  concerned  in  the  act  of 
copulation.  As  they  likewise  constitute  the  channel  through  which 
thv  child  passes  during  parturition,  a  knowledge  of  their  anatomical 
fitructnro  becomes  of  im]>ortancc  to  those  who  would  prnciico  the  ob- 
ctctric  branch  of  modioine. 

Tbo  internal  organs,  i,  c,  the  uterus.  Fallopian  tubes,  and  ovaries, 
I  Biramo  obstetrical  importance  in  connection  with  the  parts  they  play 
io  gestation.  Thus,  the  ovary  furnishes  the  germ  from  which  the 
new  being  is  developed.  The  Fallopian  tube  receives  the  germ,  and 
eonveys  it  to  the  uterus.  In  the  uterus,  the  fecundated  germ  obtains 
tbe  nutritive  materials  neeessary  for  it£  subsequent  growth  and  devel- 
opment 

1.  The  External  Pauts  of  Oemeuation  and  Vagina. 

The  PndeBduia. — The  pudendum  comprises  all  those  parts  which 
wx^  pfrcc'piible  externally.  It  includes  the  mona  Veneris,  the  hihia, 
the  clitoris,  the  uvmphs,  and  the  liymeu.  !l  ia  situated  at  the  lower 
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oiwiiing  of  the  pelvis,  and  has  a  weil go-shape,  whence  the  tenn  cunnus^ 
i.  0.,  cuneus.  Us  base  ia  formed  by  the  mon8  Vc/teriit^  a  fatty  cusliioii, 
ubtiiidantly  supplied  with  hair,  which  covers  the  B3'mphy8i8  pubis.  As 
it  follows  the  curvatm-e  of  the  lower  iwrtion  of  the  trunk,  in  extreme 
inclination  of  the  pelvis  it  is  uomi*ilnies  directed  so  far  buokward  as  to 
render  difficult  the  introduction  of  the  specnUim  and  the  uccomplish- 
ment  of  the  sexual  act.  It  is  di- 
vided in  the  median  line  by  tht» 
rinKt  pufie/t(ii\  which  extends  from 
the  mons  Veneris  to  tlie  peii- 
neeum.  Upon  each  side  of  the 
rima  there  are  two  longitudinal^ 
filightly  curved,  and  rounded  foltis 
of  integument,  which  rest  upon 
cushions  of  adipose  areolar  tissue. 
These  foUls  constitute  the  so-ciUlcd 
/«/»!*«  VHtjora^  which,  like  the  nions 
A'encri:*,  are  covered,  though  to  a 
less  extent,  with  hair.  In  healthy 
young  women  they  arc  firm  and 
full,  while  in  dt'teriorated  consti- 
tutions, and  in  advanced  life,  they 
become  wrinkled  and  pendulous, 
from  diminution  of  the  adipose 
tissue. 

The  labia  majora  act  as  a  sort 
of  valve,  which  closes  tho  orifice 
of  the  vagina,  whence  the  term 
vulvu  —  i.  e.,  valva,  the  folding- 
door  of  the  ancients.  When  tho 
labia  ai'e  full  and  well  rounded, 
they  are  approximated  closely  to- 
gether, and  form  the  vulva  con- 
niveuH.  With  the  loss  of  adipose 
tissue,  a  gaping  of  the  flaccid  labia 
ensues,  and  forms  the  vulvn  hianst. 
The  labia  offer  an  external  and  internal  surface.  The  outer  surface 
presents  the  usual  characteristics  of  tegumentary  tissue,  and  is  abun- 
dantly suppliwl  with  large  sebaceous  glands.  The  inner  surface  is  in 
all  respects  like  a  mucous  membrane,  except  that  it  possesses  seba^ 
oeoua  glands  in  place  of  mucous  follicles.  Tho  subcutuueoua  tissue 
is  composed  of  conntjctivo  tissue,  rich  in  elastic  elements,  and  con- 
taining fatty  lobulca  continuous  with  the  underlying  adi{K)so  structure. 
It  furnishes  support  to  an  abundant  venous  plexus,  to  which  the 
turgescencc  of  the  labia  in  prurilUj  and  under  sexual  excitement,  ia 
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Fin.  I.— Thp  i^xteraal  mrtii  of  RnorTstlon  (In 
the  vlrxln),  I,  labium  majuii :  %  four- 
otM^h* ;  S.  thr>  nyrnpha  :  4,  f;l«iiit  clltoriilffi : 
S,  meHttM  un-thne  ;  0,  ventlbiilu  ;  T,  onara 
of  vn^iuk :  S.  h^moii ;  &,  oriflt*u  or  Mm 
»|aa<U  nf  Duvniney  ;  10,  unml  oriAoe. 
flSeppey.) 
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unly  due.    The  cxiatcnco  of  'contractile  elements  hiut  never  boon 
dvmunstrated. 

The  two  extromitifts  of  tho  Tulra  have  been  designated^  respect- 
ively, the  untrrior  and  poateriur  commisnures  of  Ike  labia;  but  tliciMi 
terms,  so  far  aa  they  convey  the  ideu  of  connecting  banda  between  the 
labia,  are   incorrect,  for   Luechka* 
has  «hown  that  the  labia  are  directly 
cnntinuotia  with  tho  mons  Veueria 
in  front  and  the  pcrinieum  behind. 

The  eliioris  is  a  BtnolU  elongated 
bo<ly^  sitnated  beneath  the  so-called 
anterior  comuii»3ure.  It  reBemblea 
tlie  pcnla  in  form  and  structure,  but 
differs  in  possessing  neither  corpus 

ifljongiogum  nor  uretlira.  The  cli- 
toris U  divided  into  the  crura,  tho 
corpus,  and  the  glans.  The  crura 
arc  long,  gpiudle-shap*^!  processes, 
atUirhed  to  the  borders  of  the  as- 
rending  rami  of  the  ischia  and  the 
di*9e«nding  rami  of  the  pubis.  The 
rorpua  is  formed  by  tho  junction  of 
the  cnira  in  the  median  line,  just 
beneath  the  pubic  arclu  Even  in  a 
state  of  extreme  erection,  it  docs  not 
normally  cxrocd  an  inch  in  length. 
The  off>H9  is  the  rounded,  impcr- 
foratu  extremity.     During  erection 

it  attains  the  dimensions  of  a  small  pea.  The  cuiicntar  covering  of 
the  gUins  is  of  a  pale-red  color,  and  is  covered  with  papillie,  part  of 
which  contain  vessels,  and  part,  nerve-endings  similar  to  those  found 
in  the  nipple,  and  termed  by  Krause  "t«rnunal  bulbs"  (End-Kolbeu), 
The  nerves  of  the  clitoris  are  more  fully  developed  than  the  cor- 
tRK{H>nding  nerves  in  the  penis.     Tho  clitoris  is  regarded  as  the  seat 

i^t  the  voluptuous  sensations  experienced  by  tho  female  during  copu- 
UtioD. 

The  labia  minora  are  two  narrow,  re<ldish,  moist  folds  of  mucous 
membrane,  situated  between  tho  labia  majora,  with  which  they  are 
comiououB  by  their  outer  surface.  The  inner  surface  is  continuous 
with  tho  mncouB  membrane  of  tho  vestibulum.  Thoy  are,  sometimes, 
tartDod  likewiao  tho  nymphm.    Nympha  vocantur  vel  quod  si'ni  ciuii- 

\(ai%M  pftKJtidtA^  vei  quod  sptnisum  primo  intermiftaul^  vel  quod  aquis 
tUientihas  prtrsint  (Plazzonus),!  or,  as  Sir  Charles  Bell  words  it 

*  Luacuiu,  Die  Anatomie  den  raoaacblichco  Bcckens,  p.  407. 
I  Ihid^  Tabingeu,  1S64,  p,  403. 


Lateral  view  <*t  tho  ctwtUi'  stniet- 
ur»i  uf  tliu  exttfrniU  orKiuut  of  the  fu- 
tiuilf  (frttrii  Kitljclii,  two  tliinltt.  Tlw 
tiliMHl-ti«MciH  liavf  iw^n  ltiiiHi»*il,  aiul 
ttH<  ftkiu  auil  riiuroiih  nii-iiiljrurH'  tmvf* 
t»o«n  romovett.  n,  hulhim  v(«Tihiin  ;  e, 
plexna  of  reliiM,  natnitl  Uu-  pars  Uit4T- 
mmllft  :  f,  J!;laiui  rlitorldlH ;  /,  corptn 
oMUirtflla  :  h',  dura&l  vt-la  ;  /.  rltrtit  vnw 
cUlnrtrliii :  in.  Tt>Btlbqhini :  n.  right Rlaod 
of  BartbuUn  or  Vu^mravy. 
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in  his  Anatomy,  "The  most  modest  of  the  uses  ascribed  to  them  is 
that  of  tHreotin(^  the  streum  of  urine."  When  the  rima  pudendi  is 
narrow,  as  in  virgins,  the  labia  minora  are  concealed  and  protected  by 
the  labia  majora.  In  the  vnlva  hinns,  the  labia  minora  acquire,  from 
exposure  to  Itie  atmosphere,  a  dirty-bluish  color,  and  take  on  tlic  prop- 
ortieH  of  the  cutis.  In  Uottentot  and  Bushman  women,  they  some- 
times  reach  the  length  of  eight  inches,  and  constitute  the  so-called 
"  Hottentot  apron." 

Each  labium  minuit  Rjilita  anteriorly  into  two  folds,  of  which  the 
outer  joins  the  corresponding  one  of  the  opposite  aide  to  form  a  cover 
for  the  clitoris,  the  priepiitium  rh'toritHtt.  The  lower  folds  converge 
to  meet  Ireneath  the  lower  boi-der  of  the  glans  clitoridis,  and  form  the 
fronulum  of  the  clitoris.  This  attachment  serves  to  bring  the  clitoris 
forward  into  contact  with  the  penis,  as  the  labia  minora  are  pressed 
iuwuivl  during  copulation. 

The  labia  minora  meet  posteriorly,  in  most  instances,  and  form  a 
thin  circular  band,  the  frenulum  rtifrw  or  fourchHte,  Tlio  fourchette 
has  usually  been  roganled  as  the  posterior  commissure  of  the  labia 
majora;  but  this  view  Luschka  has  shown  to  be  incorrect* 
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Flo.  fl.— Front  view  of  the  pTPCttV?  Mrueiurvj*  of  t\w  •.■xU'niAl  oncam  of  ihe  female  (Kobeltl. 
A.  iwbta  ;  B.  B.  iwlilum  :  t '.  r'lir<^«  ;  \\  kIaikI  of  ih«  rlUorlB  ;  K,  Imlh  ;  K,  coiwtrt»-t*>r  rnunple 
0(  \hv  Tulvo :  O.  l>-ft  pilliir  i)f  iliH  fltiorin  ;  H,  lioi-siil  tpIii  nf  the  rtlliiHs ;  I,  fnttriiHilUry 
plexiis;  J,  vein  of  (.-omtuuDlcAUon  wlib  tbc  ohturntor  vela;  K,  obturator  vela;  M,  labia 
inlnonL 

The  restihalunt  is  the  angular  space  bounded  by  the  labia  minora 
and  the  vaginal  orifice. 

The  bulbi  vcniihuli  vagin(B^  the  bulbs  of  the  vaginal  estibnle,  are 
two  curved,  leech-shaped  masses  of  reticnUited  veins,  situated  between 

•  Iit'SCUKA,  Dio  .Vnfttomle  des  roenschlichen  Bockeus,  TQbingcn,  1864.  p.  404, 
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the  vestibulum  and  pubic  arch  of  each  side.  Kobclt  has  showa  tliAt 
th«y  oorreapond  to  the  two  separated  halvos  of  the  male  bulbiis  nro- 
thra.  They  are  coiiipiwed  of  erectile  iitisue,  and  measure,  wheu  dis- 
tended with  blood,  a  Htcic  over  an  inch  in  lenj^th.  As  the  head  of  the 
child  passes  through  the  vulva  during  parturition,  these  boilie^  arc 
pressed  forward  to  prevent  their  being  compressed  between  the  head 
und  the  pubic  arch.  Still,  rupture  does  aometimcs  occur,  and  tlten 
the  ha*nu)rrhage  leads  to  the  forinatiou  uf  thrombus  of  the  labia  luo- 
jora.  The  upper  ends  of  the  vaginal  bulbs  arc  rather  pointed,  and 
commnnic^to,  by  means  of  a  small  plexus,  the  pars  intermedia  of 
Kobclt,  with  the  vessels  of  the  glans  clitoridis.  Through  this  connec- 
tion ihc  blood  is  pressed,  during  venereal  excitement,  by  tiie  reflex 
contractions  of  the  mnsoulus  constrictor  cunni,  from  the  turgid  bulbs 
into  the  glana  of  the  cliturts. 

The  viefiins  nrdhrce  is  situated  in  the  median  line,  at  the  lower 
portion  r»f  the  vestibular  Bjiace,  alM>ut  three  quartera  of  an  inch  from 
the  glans  of  the  clitoris.  It  is  surrounded  by  a  ring  of  muscular  fibers, 
whicli  keep  it  olus«*d  under  ordinary  circumstances.  These  fibers  cause 
A  pnckering  of  the  mucous  membrane,  which  is  easily  recognizeii  by 
the  experienced  finger,  and  serves  as  a  guide  for  the  introduction  of 
the  catlictcr. 

Sebaceous  glands  are  found  iu  great  abundance  in  the  tissues  of 
the  nympha?,  where  they  furnish  a  fatty,  yellowisli-white  material, 
ptisarsstug  u  peculiur  odor.  This  material,  when  accumidated  beneath 
the  prepuce  of  the  clitoris,  constitutes  the  stneffma  prtspulii^  so  com- 
mon in  women  who  ncglert  the  niceties  of  the  toilet. 

The  muroun  (jianda  of  tlie  vulvu  are  divided  into  the  glaudulse 
Tcslibiilarei^  majori^s  and  the  glandula;  veslibulares  minores. 

The  glanduhn  t't'Mihulares  minores  are  from  five  to  seven  in  nnm- 
bcr,  and  are  irregularly  distributed  In  the  neighborhood  of  the  meatus 
arf'ihne.  Thoy  are  of  the  compound  racemose  variety,  of  ubout  the 
ftiie  of  poppy-8ce<l,  and  possess  short,  wide  ducts  with  large  orifices. 
Tyler  Smith  says  that  one  of  these  lacuiiaj  may  be  enlarged  suffi- 
ciently to  ndmil  a  small-sized  catheter,  leading  the  ojierator  to  suppose 
tlwt  he  has  readied  tlu-  bladder,  while  the  instrnment  is  really  in  a 

Professor  Skene,!  of  Brooklj-n,  has  drawn  attention  to  the  exist- 
ence of  two  glandular  structures,  from  three  eighths  to  three  quarters 
of  an  inch  in  length,  situated  in  the  muscular  walls  of  the  urethra. 
The  orificcji  of  these  glands  are  found  about  un  eighth  of  an  inch 
shove  (within)  the  outer  border  of  the  meatus.  T\\e  correctness  of 
thU  observation  I  have  had  frequent  opportutiity  to  verify. 

•  W.  TvLr.R  Smiti!.  Mariuul  of  Obslt'tri(».  p.  22. 

f  Sur^i:.  Tim  Anntoniy  aiul  Pliysii.|i>gy  of  Two  Iinportniit  Glands  uf  the  Female 
t'retJira,  Atnrriain  Journal  of  Obsttirica.  April.  1800,  p.  205. 
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The  gluuduia  vestibulares  majores  were  first  discovered  in  the 
haman  subject  by  Bartholin,  and  bear  aomotimea  hU  name  and  some- 
times lliat  of  Duvemey.  They  are  two  in  number,  of  the  size  of  a 
pea,  and  of  a  reddish-yellow  color.  They  are  situated  behind  the  pos- 
terior extremities  of  the  bulbi  TestibuU,  which,  however,  they  partially 
overlap.  They  are  of  the  compound  nicemose  variety,  and  their  acini 
open  into  a  duct  a  little  over  a  half-inch  in  length,  wide  at  its  begin- 
ning, but  which  narrows  toward  ita  oriticc.  The  duct  takes  an  oblique 
course  along  the  inner  side  of  tho  vaginal  bulbs,  and  terminates  in 
front  of  the  hymen,  at  the  angle  which  the  hymen  or  its  remains  (the 

carunculai    myrtiformes)    makes 
with  the  walls  of  the  vestibule. 
,!^,i£^^BSilMKttlBlbsS^i^r^  The  glands  of  Bartholin  secrete 

a  yellowish,  adhesive  fiuid,  which 
is  poured  out  freely  during  coit- 
us, and  preparatory  to  the  pas- 
Fiige  of  tho  child  at  tlic  time  of 
labor.  This  seoretiou,  by  render- 
ing the  parts  moist  and  slippery, 
serves  to  protect  the  mucous 
surfaces  from  mechanical  injury. 
An  abundant  secretion  may  like- 
wise be  causeil  by  erotic  dreams, 
or,  in  fact,  by  any  form  of  sexual 
excitement  They  are  more  de- 
veloi^  in  young  persons  than 
in  those  of  middle  life,  and  in 
old  age  they  seem  in  some  cjisca 
to  disappear  altogether. 

The  orijirimn  vagince  differs 
greatly,  both  as  to  size  and  ap- 
pearance, in  virgins,  in  women 
accustomed  to  sexual  intercourse, 
and  in  those  who  have  b*>rne 
children. 
,.ui«31P^  I'l  virgins  [vide  Fig.  1)  the 

anterior  extremity  of  the  vagimt 


•m 


no.  4.— VnlTA  of  a  worn.*'  '     iKimt*  c-hU- 

drvQ.  I.  laMiiiii  rntijii>^ .  ;;,  rMiii<.')K-r;f  :  3.  la- 
bium nilnii>4:  4,  Inf^-nor  layer  iinfiniiintn-iwiith 
tbu'cUlurui ;  A,  iiptM_T  layer  forming  \\w  \>Tk- 
uiHMf ;  fl,  rliinrlK  ;  i.  pTPtMicp  ;  H,  nieatuH  iire- 
ihnr  ;  B,  vc-stiltii1t> ;  ID,  arlIio<*  ot  the  vaelua, 
ftbdwlDH  lower  ponlon  of  xht-  vaipna)  cnual ; 
11,  orMoeat  ibe  Kloitdof  Duvemey  ;  12,  tuuna 
Veoer^    (8appey.} 


terminates  in  a  thin  membrane 


termed  Ihe  /n/mf/i,  which  pio- 
jects  between  the  labia  minora. 
The  mucous  membrane  of  the 
inner  surface  of  the  hymen  is 
continuous  with  that  of  theTagina;  tho  outer  surface  is  covered  by 
an  extension  of  the  mucous  covering  of  the  vulva.  The  sjiace  between 
the  two  mucous  surfaces  contains  blood-vessels,  connectivo  tissue,  and 
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few  masoulur  fibers  derived  from  the  vaginal  walU.*  The  TOgioal 
orifice,  whiijh  in  thi-refore  in  virgins  identicjvl  with  that  of  the  hymen, 
hMA  uauall}'  a  crescoutic  shape,  with  iLs  concave  border  looking  toward 
the  urethral  orifice,  bo  that  a  small  opening  is  left  anteriorly  for  the 
«acape  of  the  menstrual  fluid.  There  are,  however,  a  number  of  other 
leu  common  varieties,  of  which  the  following  are  the  most  imporianl: 
1.  'I'he  hymen  unnularijs,  with  a  small  central  opening,  '^.  The  hymen 
cribriformis,  with  a  number  of  small  openings.  3.  The  hymen  imper- 
foratufi,  wbieh  completely  occludes  the  vagina,  and  occasions  retention 
of  the  menses.  4.  The  hymen  flmbriutus,  from  its  resemblance  to  the 
fringed  extremity  of  u  Fallopian  tube.  This  variety  possesses  modico- 
legiil  importance,  from  the  possibility  of  its  being  mistaken  for  a  nor- 
mal ruptured  hymen. 

The  thin  tissues  which  constitute  the  hymen  arc  usually  lacerated 
by  the  first  complete  coitus.  Laceration,  however,  is  not,  in  all  eases, 
the  necessary  result  of  sexual  intercourse.  A  young  girl,  uinetecn 
yexn  of  age,  at  one  time  under  treatment  for  amenorrlm*a  in  tlie  uter- 
ine wards  of  the  Hellcvue  Uo?pit4il,  possessed  a  perfect  hymen,  the 
opening  of  which  was  or  the  ordinary  size,  yet  so  distensible  was  its 
Liaiao  that  a  niodium-siz<'d  (one  inch)  Fergusson  gpeculum  was  repeat- 
edly introduced,  for  purposes  of  exploration,  without  in  the  slightest 
degree  affecting  its  iuLcgrity.  ilyrtl  mentions  a  specimen  of  the 
female  genitalia  preserved  in  Meckel'ii  museum,  at  llallc,  where  the 
hymen  is  perfect,  though  the  woman  liad  gi\en  birth  to  a  seven- 
months  child.t 

We  art*  indebtwl  to  Schroeder  for  having  poitited  out  that  the 
fleshy  eminences,  known  as  the  caruncuhe  myrtiformes,  are  the  result 
ftf  child-bearing,  and  not,  in  the  rule  at  least,  of  sexual  intercourse. 
Coitu*  simply  causes  a  solution  in  the  continuity,  at  one  or  more 
point*,  of  the  free  border  of  the  hymen.  The  pressure  of  the  child's 
head,  however,  during  lul>or  causes  necrosis  and  sloughing  of  the 
heretofore  persistent  though  lacerated  hymen,  of  which,  subsequently, 
the  familiar,  isolated  elevations  of  mucous  tissue  about  tho  x-aginal 
oHflcr  furnish  the  only  visible  traces-t  My  own  experience  is  entirely 
conflrmatory  upon  this  point.  In  the  e.\nmination  of  young  nullipa- 
rous  prostitutes,  who  enter  the  IJellevue  ilospital  for  uterine  disor- 
ders, I  have  always  found  a  torn  hymen,  but,  in  no  case,  carunculse 
myrtiformes. 

With  the  destruction  of  the  hymen  the  orificium  vaginm  is  bounded 
by  the  labia  minom  and  the  vestibule. 

•  Vid*  RiTtis,  Rcclivrches  sur  Thynien  et  I'orificc  VKginalo,  I'liblicotion  do 
ppngrn  miViliriili',  1879. 

t  FItktl,  iUudbuch  der  topnfpwphischen  Atifttoinic,  Wien,  Ste  Anflsgv.  Bd.  ii, 
ph.  tus. 

I  SrBftOKSER,  Scbwang«r9chalt,  Gebiirt,  und  Wochenbett,  Bonn,  1967,  p.  0. 


Ftu.  .V— Section  thimiR'h  thv  f.;,„w  i- .•.-.  'i...KriLiiiiiiatlc\  I.  re<--tuni ;  8,  uterus  ;  8,  excaratlti 
noto-uterltui  icul  <!-?■  -wu-  of  IiihicIa-si  ;  I.  cxcarati.*  vcitien-uterUia  ;  5.  bUuMer ;  6.  clHnris  ; 
7,  nrnthra  ;  K  ^yniptij  »1»  :  9.  hiiIiIdcUt  onl ;  W.  vu)^u&  ;  il.  cuantfcUve-tiMue  tajrsr.  (Kohl- 
rauBch  modilWd  by  tspiegclberK.} 

ting  considerablo  variationft,  dependent  upon  weight,  position,  etc.,  of 
tlic  uterus,  two  ftud  a  half  inches  for  the  anterior,  and  a  little  over 
three  inches  for  the  posterior  wall  may  bo  accepted  as  fair  average 
measurements.*  The  vagina  is  placed  between  the  rectum  and  blad- 
der, and  is  more  or  less  intimately  connected  with  both  those  organs. 
In  its  upper  fifth,  the  vagina  is  separated  from  the  rectum  by  the  cul- 

*  LuscHKA,  Die  Anatomic  des  menschlichcn  Beckens,  Tubingen.  1804,  p.  888. 


.    .  N      ----■>■ 


0MdoB  tbmairti  pflvic  nnriuwaf  multipara,  att  nafuram.  (Frpund.^  I,  Uleni* ;  B,  va^Uui; 
a,  bUibler  ;  I.  ■■xi'ATatiii  re<4o.ut«Tiiia  ;  &.  excavatlo-vesico-iiterfDa  ;  6,  furtiix  vaeinjB ; 
T.  mlrrnal  im  ;  8.  iutvmal  o« ;  It,  ulrrloe  c&Tlty.  wllh  mucuus  Uuing  ',  10,  aepium  uretliro- 
oginalf- 
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of  Douglas.  From  thence  downward,  the  rectum  and  vagina 
form  a  commou  partitiou,  the  septum  recio-vaijinnle.  Above  the  pel- 
vic floor  a  la}'or  of  connective  tissue  continuous  with  the  pelvic  fascia 
united  the  rt-ctum  uud  vagina  together.  13clow  the  pelvic  Uoor  the 
union  of  the  two  organs  is  immediate.  Luschka  limits  the  term 
•*  septum  reoto-vaginolc  "  to  this  lower  half  of  the  common  wall.* 

The  upper  half  of  the  anterior  vaginal  wall  is  attaclied  to  the  blad- 
der by  means  of  loose  connective  tissue,  while  tlie  lower  half  is  insepa- 
rable from  the  tissues  about  the  urethra.  The  partition  thus  formed 
betwetm  the  urethra  and  vagina  is  termed  the  ftfijttnm  urvthro-vmiinale. 

The  fornix,  as  the  upper  part  of  the  vagina  is  termed,  encircles  the 
Taginal  t»ortion  of  the  cervix  in  such  a  way  as  to  extend  at  least  twice 
ma  high  upon  its  posterior  as  upon  its  anterior  a.si>ect.  Tlie  vaginal 
walls,  when  not  distended  artificially,  are  directly  applied  to  the  vaginal 
portion  of  the  cervix. 

The  structure  of  the  vaginal  walls  is  not  identical  in  all  parts  of 
the  canid.  In  the  upper  portion  the  internal  surface  is  nearly  smooth, 
and  the  ualU  measure  from  a  half  a  line  to  a  line  in  thickness.  They 
are  composed  of  a  mucous  membrane,  a  muscular  coat,  and  an  external 
oonueclive-tissuc  sheath,  or  layer.  The  latter  is  highly  elastic,  and 
affords  sup^wrt  to  the  vaginal  blood-vessels.  Tho  muscular  libers,  which 
arc  of  the  involunt^iry  variety,  run  in  both  a  longitudinal  and  trans- 
Tene  direction,  and  are  so  interwoven  together  that  a  dissection  into 
distinct  strata  is  impogsiblo. 

The  connective-tissue  and  muscular  layers  gradually  increase  iti 
thickness  as  they  appn)ach  the  vuginul  orilico.  A  circular  bundle  of 
voluntary  fibers,  the  uphinHcr  vnyihts  of  Luschka,  surrounds  the  lower 
extremity  of  the  vagina  and  urethra.  The  contraction  of  thi.s  sphinrter 
not  only  acts  ufxtn  the  vaginal  orifice,  but  likewise  serves  to  close  the 
ureUtra  by  compressing  it  against  the  septum  urethro-vaginale.f 

The  tuujinal  columns  are  two  thickened  ridges,  which  occur  in  tlio 
median  line,  upon  tho  anterior  and  posterior  walls,  at  the  lower  portion 
of  the  vagina.  The  anterior  columu  is  more  prominent,  in  the  rule, 
than  the  posterior.  It  is  often  divided  into  two  portions  by  a  longi- 
tudidjil  furrow.  In  these  thickened  ridges  the  muscular  fibers  possess 
a  trabecular  arrangement  and  inclose  offshoots  from  the  venous  plexus. 
The  columns  thus  present  a  cavernous  structure.  They  are  not,  how- 
OTer,  endowed  with  erectility.  When  turgid  with  blood,  they  5?ervo 
to  close  the  vagina,  but  the  resistance  they  otfer,  like  that  afforded  by 
%  filled  sponge,  is  easily  ovcrcome.J  The  nmcous  membrane  covering 
the  oolnmns  is  greatly  thickened,  and  abundantly  supplied  with  vessels, 

•  LirncRKA,  Die  Anatomie  dcs  menschlichcn  Bvckens,  TQbingcii,  1864.  p.  S84. 
f  ibid.,  p.  387.     ' 

%  llaxLB,  Uandbuch  dcr  Bingeweidclehrc  dm  Mcnwbea.  Brnunschweig.  Ifi 
p.  45a 
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Tlie  vaj:;itiu  ia  likewise  furnished  with  transverse  ridges  {cristw^  not 
rugts — tbi-y  nro  not  wrinkles),  which  arc  more  fully  developed  upon 
the  anterior  thuu  upon  tlio  posterior  wail.  In  virgins  these  ridges 
posiieaa  a  nearly  eartilaginons  consistence.  Any  relaxing  agency,  snoli 
us  chronic  caturrh,  cliiM-beuring,  and  the  like,  servee  to  efface  them, 
and  render  the  vagina  smooth. 

The  mucous  memhrane  of  tho  vagina  is  covered  with  numerous 
vascular  pajiillae,  which,  under  certain  conditions,  especially  those  per- 
taining to  pregnancy,  may  reach  such  a  degree  of  development  as  to 
communicate  to  the  finger  a  distinctly  granular  sensation. 

Though  the  secreting  glands  of  the  vagina*  are  few  in  number,  it 
ia  covered,  even  in  |»eriods  of  repose,  with  a  thin  layer  of  acid  mucus. 
Under  sexual  excitement,  and  during  menstruation  or  pregnancy,  the 
amount  of  this  secretion  is  largely  increased. 

The  hypogastric,  the  uterine,  the  vesical,  and  the  pudendal  ar/mw 
all  send  branches  to  the  vagina.  The  pulsatiotis  of  the  uterine  artery 
may  sometimes  be  felt  through  tho  upper  part  of  the  vaginal  walls. 
Puritig  preguaucy  these  pulsations  are  always  so  distinctly  marked  as 
to  constitute  a  good  inferential  sign  of  that  condition. 

The  veius  form  a  close  ple.xus  around  tho  vagina.  Like  all  the 
pelvic  veins,  tliey  are  without  valves,  and  are  therefore  peculiarly  sub- 
ject to  stasis  from  anything  that  iuierfeies  with  the  return  circulation. 
Klood-stasis,  with  enlargement  of  tho  vaginal  veins,  communicates  a 
decp-pnrple  color  to  tho  vagina.  As  tho  requisite  oouriitions  are  ful- 
filled during  gestation,  Jacqueniin  and  KUige  include  this  coloration  of 
the  vagina,  which  they  compared  to  wine-Ie^'s,  among  tho  signs  of  preg- 
nancy. It  occurs,  however,  lliough  perhaps  to  a  less  intense  degree,  in 
prolapsus  uteri,  in  cases  of  ]>elvic  tumors,  and  the  like.  As  free  inter- 
communication exists  between  the  vaginal  plexus  and  the  plexuses  dis- 
tributed to  the  pudendum,  the  rectum,,  the  bladder,  and  the  uterus,  a 
disturbance  in  tho  circulation  of  any  one  of  these  organs  is  necessarily 
attended  with  some  degree  of  circulatory  disturbance  in  all  the  con- 
tiguous organs. 

The  general  relations  of  the  external  and  internal  organs  of  genera- 
tion are  admirably  given  in  Fig.  6,  which  we  have  borrowed  from 
Beigel-t  It  represents  tho  complete  generative  system  of  a  virgin 
(natural  size). 

n.  The  Uterus,  Fallopian  Tubes,  akd  Ovaries. 

The  Uterus. — The  utenis  in  the  virgin  differs  somewhat  in  shape 
and  size  from  that  of  a  woman  who  has  borne  children.     The  follow- 

•The  occasioQftl  prosenee  of  glands  in  the  vngina  has  boen  demonstrated  by 
Preu-vheti.     T'lz/c  ViKciiow's  Arohlv,  1877.  vol.  Ixs.  p.  111. 

4  Ukioeu  Dio  Knuikheiten  des  weiblichcD  Gc«hlechte«,  Erlangpn,  1874,  Bd.  i, 
p.  23,  Fig.  3. 


12 


PHYSIOLOGICAL  AKATOMY. 


ing  description  is  intended  to  apply  to  the  nulliparons  nterus  only:  In 
outward   form  the  utenis   has  been  compared    to  an  iuverted,  wide- 
uet;ked  flu8k.     It  ia  flattened  atitoro-postoriorly.     Its  average  Icugth  is 
in  the  neighborhood  of  two  and  a  half  inches,  though  its  dimenaionBj 
vary  to  a  very  eousiderable  extent-     It  ia  divided  by  a  tolerably  well-j 


M. 


Pl«.  T.— VlrRln  uU'piw.  A,  anterior  Tif-w ;  B.  m.-<Iiari  •u'ctifn  ;  C  lateral  KCtloa.  {Sflpp^.J 
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rHtorior  lip  ;  I'J,  I'J.  voelna.     ('  I.  caniy  nt  rhn  hmW  ;  2,  lateral  wall :  .t.  mip<^rlor  wall ; 
4.  comiiB  :  S,  o«  Inwnmiii ;  C.  <.-avity  of  tbo  ucrvtx  ;  «,  artwr  v|ud  of  Um;  ocnlx  ,  »,  oe  «x- 
temiuu  ;  0,  9,  vaicioa. 

defined  constriction  into  two  parts  of  nearly  equal  lengtli.  The  upper, 
larger  portion  |i08scssc8  an  anterior,  flattimcd,  and  a  posterior,  convex 
snrfftce.  It  ia  limited  by  three  borders.  The  upper  border  is  moder- 
ately convex.  The  liitoral  borders  are  convex  above  and  concave  below. 
The  Fallopian  tubes  pass  into  the  uterus  at  the  junction  of  the  upper 
and  lattral  borders.  Tim  width  of  liie  iit4?riiaat  thia  point  ia  about  one 
inch  and  a  half.  The  lower  portion  has  a  spindle  shajw,  aud  uieasurca 
about  a  half-inch  in  its  widest  diameter. 

All  the  lower,  spindle-shaped  portion  of  the  uterus  is  termed  the 
cervix^  or  neck.  Tlie  portion  of  the  uterus  comjirised  between  the 
net'k  and  the  Fallopian  tubes  is  called  llie  corpus^  or  body.  The  seg- 
ment aitnated  above  the  Fallopian  tubes  ia  distingniabod  as  the  fundus. 

The  lower  extremity  of  the  cervix  projects  freely  into  the  vagina, 
and  forms  the  portio  tutf/i'nalis,  the  vaginal  portion.  It  possesses  fti 
tranaverse  aperture,  measuring  from  a  half  a  line  to  two  lines  in  width, 
termed  the  external  orifice,  or  sometimes  the  os  lincasy  from  a  fancy  of 
the  anatomists  that  it  resembled  the  mouth  of  a  tench.  The  external 
orifice  is  bounded  by  two  thick  lips,  of  which  the  anterior  is  absolutely 
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longer  than  the  posterior.  As,  However,  tlie  distance  from  tlie  external 
orifice  to  tbe  vaginal  insertion  is  uboiit  half  as  great  anteriorly  as  pOH- 
Icriorly.  a  sent-Jition  is  communicate  to  the  Hnger,  when  an  examina- 
tion is  made  per  i*rt(/iHam,  as  though  the  anterior  lip  were  really  the 
shorter  of  the  two.  This  absolute  superior  length  of  the  anterior  lip, 
combined  with  the  natural  oblique  direction  of  the  uterus,  causes  tho 
external  orifice  to  look  nearly  directly  backward,  a  fact  which  is  readily 
recofniixc<l  when  tho  organs  arc  examined  in  situ  by  means  of  a  Sims^s 
Kpeculnm. 

U|K>n  latcml  section,  the  uterus  is  found  to  be  provided  witli  a 
CHVtty,  in  which  the  up|H.T  portion  or  cavity  of  the  Ixxly  is  to  be  dis- 
ttnguiabod  from  the  lower  portion  or  canal  of  the  cervix.'  The  rarity 
of  the  body  presents  n  triangular  shape  with  convex  borders.  The  two 
upper  angles  communicate  by  a  small  opening,  hardly  large  enough  to 
admit  a  lino  bristle,  with  the  canal  of  the  Fallopian  tubes.  At  the 
lower  angle  is  siiuuted  the  o«  in/ernurn,  a  circular  orifice,  lurge  enough 
to  admit  a  uterine  sound,  which  forms  tho  internal  anatomical  limit 
beiwtron  the  body  and  the  cervix.  The  canal  of  ike  cervix  huR  a  t\m- 
form  shape,  and  is  included  between  tho  internal  and  externnl  orifices 
alrejidy  d(«;ribed.  Its  inner  surface  is  chararteri:^cd  by  two  longitu- 
dinal ridges*  occupying  the  anterior  and  posterior  walls,  from  which 
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hrnnching  processes  extend  obliquely  upward,  giving  rise  to  an  appear- 
ance which  justifies  the  title — arbor  viUe  uterina. 

Tn  women  who  have  borne  children,  the  uterus  measures  three  inches 
Liri  ■  (if  which  nearly  two  inelies  belong  to  the  body  and  one  to 

\\i.  V.     There  is  increased  convexity  of  the  fundns.    The  distance 


between  the  insertions  of  the  Kallopinn  tube*  measures  over  two  inches. 
The  width  of  the  cervix,  at  its  juuctiou  with  the  body,  measures  one 
inch.  Tlie  uterus  thus  assumes  a  piriform  shape.  The  cavity  of  tho 
uterus  loses  \i^  triungiilur  chtLruetcr,  and  a^unies  a  more  ovoid  ap- 
pearance. The  external  orifice  no  longer  forms  a  smootii  transverse 
depression,  but  its  edges,  lacerated  by  childbirth,  communicate  the 
impression  of  a  rounded,  puckered  surface. 

When  a  profile  section  is  made  through  a  perfectly  healthy  unim* 
prc^natod  utcruts  its  walls  arc  found  iu  actual  contact,  A  cavity  docs 
not,  therefore,  naturally  exist. 

The  uterus  is  so  situated  in  the  pelvic  cavity  as  to  possess  a  large 
degree  of  mobility.     Its  lower  extremity  projects,  as  we  have  soen,  into 
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tlie  vagina.  The  supra-vaginal  portion  of  the  cervix  is  attached  anteri- 
orly to  the  walls  of  the  bladder.  That  portion  of  the  uterus  which  ex- 
tends freely  into  the  pelvic  cavity  is  covered  by  a  reflection  of  the  peri- 
tonaeum, precisely  as  though  the  utenis  had  been  pushed  from  below 
upward  into  the  peritoneal  sac.  Thus  the  peritoniEum  covers  tho 
uterus  anteriorly  and  posteriorly.  Its  two  surfaces  meet  at  the  lateral 
borders  of  the  uterus,  and  thence  spread  outward  to  the  ilia  of  the 
respective  sides.  Those  peritoneal  folds  divide  the  pelvic  r>avity  into 
two  nearly  equal  halves,  and  are  termed  the  hgamenta  lata,,  or  broad 
ligaments. 

Two  peritoneal  folds,  contaiTiing  a  few  contractile  fibers  derived 
from  the  muscular  tissue  of  ttie  uterus,  pass  forward  from  the  uterus 
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to  (he  hIa(J(Jer — iho  plicw  vp^tiro-utfrt'tifp.  These  folds  form  tlie  sidt-s 
to  a  siuioe,  limited  anteriorly  and  posteriorly  by  the  blAdder  aud  utvruH, 
tormod  the  txcaratio  veMco-utfrina, 

Upon  the  posterior  surface,  the  p'^ritonicum  descends  down  not 
only  over  the  entire  snpra-vaginul  portion  of  the  uterus,  but  over  that 
portion  of  the  vaginu  which  covers  the  posterior  lip  of  the  intra-vagi- 
n»l  i>oriion.  Thence  it  curves  upward,  aud  becomes  continuous  with 
the  peritoneal  investment  of  tlic  rectum.  Thus  n  deep  nil'de-snc  ta 
formed  between  the  nterus  and  the  rectum,  known  a^^  the  e-rcuvalio 
rtcto-utrriua^  or  cul-de-sac  of  Douglas.  Two  lateral  folds  of  peri- 
tofiieum  likewise  pnss  from  the  uterus  to  the  rectum,  which  form  sides 
to  this  B[Hic«s  the  plica  recto-titerincB.     These  folds  inclose  in  their 
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frtje  bonlers  cfintractile  muscular  fibers,  derived  from  the  uterus  and 
va^ua.  The  plicae  rocto-nterinie  pa8s  backward,  near  the  re<'tum,  to 
^Ihe  neighborhood  of  the  second  sacral  vertebra.  As  the  muscular 
fibers  they  contain  were  beWeveti  by  Luschka  to  fulfill  the  function 
of  maintaining  the  uteniB  in  a  state  of  normal  anteversion,  he  proposed 
that  they  should  bo  termed  the  retrttctores  uteri.  In  Figs.  9  and 
to,  t>opi»"d  from  Bandl,  it  will  be  noted  that  in  the  virgin  uterus  the 
upper  borders  of  the  peritoneal  folds  which  bound  laterally  the  cuUdf- 
Mc  of  Houglafl  Ipavo  the  uterus  at  a  point  corresponding  very  nearly 
to  the  site  of  the  08  internum;  whereas,  in  the  uterus  of  women  who 
have  borne  children,  the  os  internum  is   situated   at  a  considemble 
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diatauce  below  the  folds,  a  diflference  which  Bandl  believes  to  be  dne 
to  an  expantiion  of  the  upper  portion  of  the  cervical  canal  by  the  growth 
of  the  ovum  during  pregnancy,  the  expanded  portion  thereafter  form- 
ing permanently  iin  addition  to  the  uterine  cjivity. 

The  peritonjeuin  covering  the  uterus  is  an  exceedingly  delionte 
membrane.  Over  the  body  and  fundus  of  the  nterus,  both  front  and 
rear,  it  adheres  intimately  to  the  muscular  tissues,  while  below  the 
level  of  tlie  recto-uterine  folds,  where  the  subperitoneal  connective  tis- 
sue is  more  ubunduni,  reparation  is  easily  eiTeeted. 

Though  it  may  be  proper  to  speak,  in  a  general  way,  of  the  atems 
as  occupying  a  position  coincident  with  the  axis  of  the  superior  pelvic 
strait,  it  rauBt  bo  borne  in  mind  that,  in  reality,  its  position  is  lai^ly 
influen(;ed  by  the  neighboring  organs.  Thus,  a  full  bladder  pughes  the 
fundus  backward.  A  full  rectum  shoves  the  cervix  forward.  When 
bladder  and  rectum  are  both  evacuated,  the  resiliency  of  the  muscular 
fibers  in  the  recto-uterine  fold.t  prodnees  a  limited  amount  of  antc- 
▼ersiou.  ^larked  degrees  of  anteversion  or  anteflexion  following  the 
evacuation  of  the  bladder  are  abnormal,  and  are  due  either  to  fixation 
of  the  cervix  resulting  from  indanimatory  changes  in  the  ]>arametrium, 
to  increaiicd  size  of  the  uterus,  or  to  tlie  loss  of  the  muscular  Iojiuk. 

The  uterus  is  composed  of  muscular  libera  of  the  unstripod  variety, 
arranged  in  bundles  and  united  together  by  delicate  processes  of  con- 
nective tissue.  In  the  nun-gravid,  but  more  distinctly  in  pregnant  and 
puerperal,  uteri  the  arrangement  of  the  muscular  fibers  in  three  layers 
is  indicated,  though  tlie  layers  an)  not  absolutely  separable  from  ODC 
another. 

1.  The  superficial  lat/fir  covers  the  anterior  and  posterior  snrfaces 
of  the  uterus  like  a  hood,  while  the  sides  are  left  free.  It  possesses  m 
membranous  thinness,  and  is  intimately  adherent  to  the  peritonaeum. 
Its  fibers,  a  part  of  which  are  continuous  with  the  longitudinal  fil>era 
of  the  external  muacnlar  layer  of  the  Fallopian  tubes,  pursue  an  appar- 
ently circular  course  iu  the  neighborhood  of  the  tubes  and  a  iongitu- 
^^K     dinal  direction  near  the  median  line. 

H^V  The  continuity  of  the  outer  layer  is,  however,  broVen  by  the  inser- 

m  tiona  of  the  retractor  muscles,  and  of  the  ovarian  and  round  Uga- 

I  ments.    The  ovarian  ligament  is  a  broad  band,  measuring  about  an 

■  inch  in  length  and  a  fifth  of  an  inch  in  width,  which  passes  posteriorly 
I  from  the  upper  lateral  portions  of  the  nterus  between  the  layers  of  the 

■  broad  ligament  to  the  ovary.     The  rouTuI  ligament,  a  muscular  bundle 

■  of  rounded  form,  passes  from  the  anterior  uterine  surface  near  the  in- 
I  sertions  of  the  Fallopian  tubes  between  the  peritoneal  folds  of  the 
I  broad  ligament  and  through  the  inguinal  canal  to  tho  symphysis  pubis, 
I           where  its  fibers  terminate  in  the  connective  tissue  of  the  mons  Veneris. 

■  The  round  ligament  is  four  to  five  inches  in  length,  and  in  the  unim- 
t  pregnatcd  condition,  when  the  fundus  is  depressed  below  the  pelvic 
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brim,  nins  in  a  ouircd  dii'oction  upward,  outward,  and  forwanl,  to  gain 
the  inpiiina!  ring. 

2.  Tile  uKHlian  layer  conetitatoa  the  great  bulk  of  the  uterine  walls. 
It  ifl  eoniposod  of  longitudinat  and  ti'ansvorso  fibers  which  form  an  in- 
triL'Ato  intL'rlacenient,  in  the  meshes  of  which  are  contained  the  vessels 
of  the  orgiin.  In  pre^naury  the  arrangement  of  muscular  bundles  in 
Buperimposed  lejif-like  plates  or  lumelhe  is  observable.  These  start  in 
the  fundus  aiid  body  of  the  uterus  from  the  peritonaMim^  to  which  they 
are  firmly  attached,  and  at  first  the  Gbers  are  in  close  proximity.  They 
soon,  however,  split  into  bundles,  which  follow,  in  most  eases,  an  oblique 
conrso  downward  and  inward  to  the  uterine  niucous  mcmhnine.  In 
tbo  lower  uterine  segment,  i.  e.,  the  inferior  convex  portion  of  the  uter- 
ine cavity,  which  in  pregnantly  and  childbirth  is  Fubjectcd  to  the  dis- 
ti-ndiug  influence  of  ilie  presenting  part,  the  muscular  lamcUa.' — seven 
to  ten  in  number  (J.  Veit) — are  attached  to  the  peritona?um  by  means 
of  loose  connective  tissue.  They  scud  fibers  in  part  to  the  conncTtivc 
ti«ae  of  the  cervix,  and  iu  part  to  that  which  surrounds  the  upi>er 
raginal  walls. 

3.  The  inner  layer  is  of  extreme  tenuity.  Its  fibers  pursue  a  epi- 
roidal  course  around  the  orifices  of  the  tubes.  Between  the  latter  and 
the  internal  os  the  fibers  of  the  inner  layer  form  on  the  utiterior  and 
jM**ilerior  surfaces  beneath  the  mucous  mcmbmne  a  triangular  nnisclo, 
and  extend  downward  into  the  cervix.  During  pregnancy  the  triangu- 
lar muscles,  owing  to  their  (ixation  at  the  internal  o&,  do  not  follow  the 
expansion  of  the  uterine  cavity.  The  underlying  transverse  fibers  are 
tlMTofore  exposed  upon  the  lateral  walls,  a  con-  ^ 
diiiim  which  persists,  after  involution  is  com- 
plete (Bayer). 

The  cervical  walls  are  comiKJsed  mainly  of 
connective  tiifsuc.  The  muscular  structures 
of  the  cervix  are  derived  from  the  lamella*  of 
the  lower  segment,  from  the  inner  layer  of  the 
uteruti,  and  from  the  fibers  which  accompany 
the  distribution  of  the  ves^'ls. 

Upon  the  outer  surface  of  the  cervix,  just 
at  the  point  of  the  vaginal  attachment,  there 
is  a  well-developed  layer  of  transverse  muscular 
filwrs.  Circular  vessels,  imbedded  in  a  l(M»8e- 
me«hed  connective  tissue  containing  wide  lym- 
phatic spaces,  surround  the  cervix  at  the  same 
point  Thns  a  ridge  ia  formed,  which  ia  greatly  augmented  in  size 
daring  jiregnancy. 

In  the  cervix,  th^connective  tissue  exists  in  the  form  of  well-differ- 
entiated fibers  of  the  ordinary  variety.     In  the  body  of  the  uterus,  a 
BiniUr  loose-meshcd,  waw  connective  tissue  is  found  in  the  external 
2 


Sc 


Flo.  II  -^..:iiin  through  the 
nmi-oufi  nti'tiibraiif  cf  s 
normal  vlrj^ln  utrnm, 
nuiKitlflfMl  nlviiit  rnrtv  di- 
ameters I  Kutxlrat  an<J  Ea- 
gflaianni.  S.  iiiiK\<(ia 
nwitibmiir  :  ti.tc'i'i'ls ;  M. 

IQlMCUlar  KlWIH  lN'kl»J{lRf 

Iv  Ihv  liitvniii]  layer. 


18 


PnYSIOLOGICAL  ANATOMY. 


I 


layer,  where  it  sends  processes  between  the  muscular  bnndlea,  and 
surrounds  the  vcsacla.  In  the  median  layer,  rings  of  connective 
tissue  accompany  tlie  vessels,  while  fibers  of  the  finest  description 
j>©netrate  between  the  muscular  bundles.  Fine  fibers,  of  a  like  char- 
acter, but  more  abundant,  are  found  in  the  inner  muscular  stratum, 
whence  they  pass  directly  into  the  connective  tissue  of  the  mucous 
membrane. 

The  mucous  membrane  of  the  uterus  is  divided  into  that  lining  the. 
body  and  that  which  lines  the  cervical  portion,  between  which  charuc- 
teristic  differences  of  structure  exist. 

Hie  mucfius  membrane  of  the  body  is  smooth  and  soft    At  the  fun- 
dus and  upon  the  sidSs  it  measures  about  ^  of  an  inch  in  thickness, 
but  is  thinner  in  the  vicinity  of  the  tubes  and 
the  cervical  portion.     It  is  covered,  under  nor- 
mal conditions,  with  a  thin  layer  <if  transpar- 
ent alkaline  mucus.     When  examined  with  a 
magnify! ng-glass   its  surface  presents  a  per- 
forated appearance,  due   to  the  openings  of  ■ 
the  uterine  (jJnnds.     These  glands  are  of  the  f 
tubular  variety,  have  a  sinuous  course,  and  are 
oftintimes  divided  below  into  two  or  threo 
separate  blind  extremities.     They  extend,  in 
the  rule,  tliroiigh  tlie  entire  thickness  of  the 
mucous   membrane,   and,   in    rare    instances, 
penetrate    into    the  muscular  tissue  of    the 
uterus.      They   possess   a   delicate    basement 
membrane,  composed  of  Hpindle-shaped  cells, 
which  dovetail  into  one  another  like  the  endo- 
thelium of   the   capillaries  and   lymphatics.*  _ 
They  are  lined  by  cylindrical  cells  which  arel 
said  to  possess  oilia>.     The  mucous  membrane 
of  the  body  of  the  uterus  possefises  an  epi- 
thelium of  the  ciliated  variety,  which  produces 
a  current  in  the  direction  of  the   Fallopian 
tubes,  f 
A  very  irregular  capillary  not-work,  with  delicate  walls,  extends 
between  the  glands,  and  passes  near  the  free  surface  into  venous  radi- — 
ules,  wliich  furnish  during  menstruation  the  source  of  venous  haemor-l 
rhage. 

The  intermediate  space  is  fiUetl  up  by  a  connective-tissne  mesh-work, 
composed  of  fino  processes  and  spindle-shaped  cells,  whose  nuclei  im- 

•  TjEopolo,  Pic  Lymphge^sse  di?s  uunnalen  nicUl  schwangeron  Utertis,  Areh* 
t  Gynaek.,  lid.  vi,  1M73.  Heft  1,  p.  33. 

t  V.  i^TRU  KER.  Dio  Lehre  der  Gewebeu,  Leipsio,  1871.  art.  Uterus,  tod  Dt  R, 
Chhouak,  pp.  \\76et  seq. 
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part  to  hardened  specimens  a  granular  appearance.  Leopold  *  claims 
for  this  mesh-work  the  signilicance  of  lymph-ainusea.  Tlie  close  attacli- 
meut  of  the  mucous  menibrune  to  the  muscular  tissue  is  explained  by 
the  direct  continuity  of  the  connective  tiftsues  of  the  two  strncturcs. 

The  mucov^  iiuimbrane  iff  the  cervix  is  of  a  yellowiah-red  color,  of  a 
firm  connistence,  aud  possesses  the  penniform  ridges  already  described. 
It  is  therefore  readily  diatinguiahed,  both  by  the  eye  and  the  touch, 
from  the  red,  smooth,  velvety  structure  of  the  mucous  membrane  lin- 
ing the  body.  At  the  time  of  puberty  it  possesses  a  ciliated,  cylindri- 
cal epithelium,  which  extends  down  to  within  from  two  to  three  lines 
of  the  Oft  extemum.f  Simple  gland-tubes,  and  glands  with  multiple 
€vU-ih-9acy  are  found  upon  the  crestfi  and  sides  of  the  ridges  aud  upon 
those  portions  of  the  cervical  canal  in  which  ridgos  do  not  oxist  These 
glands  are,  genetically  considered,  simple  inversions  of  tlie  mucous  mem- 
brane, and  arc  lined  by  ciliated  epithelium.  When  the  neck  of  one  of 
these  glands  becomes  obstructed,  the  secretion  accumulates,  and  forms 
the  straw-colored  vesicles  which  have  been  termed  the  ovula  of  Naboth. 
Papillary  structures,  of  clavate  shape,  are  very  numerous  in  the  lower 
balf  or  third  of  the  canal.  According  to  Lott,J  a  section  through  one 
of  these  papillie  is  not  to  be  distinguished  from  a  section  through  one 
of  the  smaller  folds  of  the  arbor  vi tie  uteriua.  The  cervical  mucous 
membrane  affords  thus  an  extensive  secretory  surface,  furnishing  an 
alkaline  mucus,  which  possesses  important  physiologiciU  functions  in 
connection  with  conception,  pregnancy,  and  labor. 

The  Fallopian  Tubes. — The  Fallopian  tubcvS,  as  the  history  of  their 
doTL-Iopnients  goes  to  demonstrate,  are,  strictly  speaking,  integral  por- 
tion-* of  the  uterua.  A  glance  at  Fig.  14  will  serve  to  uuikc  apparent 
the  continuity  between  the  tissues  of  the  uterus  and  those  of  the  Fal- 
loptan  tubes.  It  will  be  noticed,  too,  that  the  canal  of  the  latter  com- 
miuiicates  directly  with  the  uterine  cavity.  The  Fallopian  tubes  meas- 
nre  from  three  to  four  inches  in  length.  They  are  included  between 
the  folds  of  the  broad  ligament  at  its  upper  border.  As  they  pass  out- 
ward from  the  uterus  they  follow  a  somewhat  sinuous  course,  and  gradn- 
flJly  increAse  in  width  and  thickness.  The  free  extremity  possesses  an 
opening  communicating  with  the  abdominal  cavity,  the  ostium  abdomi- 
naU^  which  is  large  enough  to  admit  a  small  goose-quill  (2"),  whereas 
th«  aterinc  opening  does  not  exceed  ^  of  an  inch  in  diameter.  Hcnle 
deaignated  the  inner,  narrower  half,  which  runs  a  comparatively  straight 
eonrse,  the  isthmus^  and  the  outer,  sinuous,  dilated  portion  the  ampuHa 
of  iho  tube,  A  number  of  ragged,  fringe-like  processes  surround  the 
ostiQiu  abdominale,  whence  the  name  fimhrittial  extremity  of  the  tube. 
ThcM  fringes  received  likewise  from  the  medieval  anatomists  the  name 

•  O^  rit,  p.  47. 

1  I^orrr,  Znr  Anatomie  and  Physiologie  der  Cervix  Uteri,  Erlangeo,  1872,  p.  17. 
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similar  to  those  described  as  existing  in  the  ntorus.  They  are  arranged 
in  three  Uycra:  two,  longitudinal,  continuous  respectively  with  tlie 
external  and  internal  layers  of  tlie  nterui^ ;  and  one,  circular,  continuous 
with  thocimiliir  fibers  of  the  inner  uterine  layer.  Galvanization  of  the 
tubes  cauBes  contractions  of  a  vermicular  character. 

Between  tlie  muscular  wiills  and  the  peritoneal  covering  there  is  a 
oonnectivo- tissue  layer,  which  gives  support  to  a  rich  plexus  of  blood- 
T«aaela. 
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B.  1.L— AerClnn  throujrh  Amptilla 'thtrtydtamrtrmV  o.  mbmurous  tlxmic  :  ^.  niu<tnilar  InrfT ; 
€.  KTOUS  «iiAlIiie  :  </.  iimi.-<>u<)  inrtnhrtuit-  :  e.  f .  vrft»-L« :  1.  I.  littlt-  folilH.  rfM-iiibllni:  vitlosl- 
ltt«  wheo  •e*vi  la  iimAk* ;  J,  3,  Itinj^luilinal  fnl<U  (if  InrRvr  aizf.  whh  niirntTdiiH  AotVfmry 
fitli^i  :  K.  i.  litllu  fulilH,  uDlLtK)  to^Tviltt^r  su  ak  Ui  furiu  a  iturt  «>(  cuuoliculur  iK-t-w>irk, 
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The  viucuuH  wcvih'fuir  of  the  tuhcs  is  extremely  vascular,  and  lias 
ftCtlUtod  epilbelium,  which  produces  a  current  in  the  direction  of  the 
LTUS.  It  presents  numerous  lon^ritudinal  UthUy  which  are  much  more 
implicated  lu  the  anijuilla  than  in  the  isthmus.  In  the  ampulla  these 
foldi*  possess  an  arborescent  character,  as  may  bo  seen  in  Fig.  15. 

The  Ovaries. — The  ovaries  are  two  flattened,  nearly  ovoid  bodies, 
lituated  hetweon  the  layers  of  the  broad  ligament.  They  measure 
from  gne  to  one  and  a  half  inch  in  length,  from  three  fourths  of  an 
inch  to  an  inch  in  breadth,  and  from  a  third  to  a  half  inch  in  thick- 
ness. Ejfcch  ovary  is  connected  with  the  uterus  by  a  muscular  hand 
about  an  inch  in  length  and  a  fifth  of  an  inch  in  width,  termed  the 
htfamentum  ovarii. 


Previous  to  puberty  the  ovariea  present  a  smooth  surface,  but  after 
maturity  they  become  uneven  and  corrugated  from  the  eulargement, 
rupture,  afid  cicatrization  of  tlie  (iruafiaii  follicles. 

Although  the  ovaries  are  said  to  be  of  ovoid  shajie,  in  reality  one 
border  is  much  more  convex  than  the  other.  The  comparatively 
straight  border  is  attached  to  the  posterior  surface  of  the  anterior 
layer  of  the  broad  ligament.  The  posterior  layer  of  the  broad  liga- 
ment is  reflected  over  the  entire  ovary,  with  the  exception  of  ilie  at- 
tached border,  at  which  point  the  hilum,  or  opening,  is  siluatcd. 
»  through  which    the   8[>er- 

matic  vessels,  which  are  in- 
cluded between  the  folds 
of  the  broad  liganient,  find 
entrance  into  the  sub- 
stance of  the  organ.  Wal- 
deyer*  has  shown  that  an 
abrupt  change  in  the  char- 
acter of  the  epitlielium 
from  the  pavement  to  the 
cylind  rical  variety  takes 
l>Iace  where  tlie  j>erilo- 
na'um  reaches  the  hilum 
of  the  ovary.  At  this 
point,  too,  the  connective 
tissue  of  the  serous  mem- 
brane ceases  to  form  an 
independent  layer,  easily 
separable  from  the  under- 
lying tissues,  but  becomes 
lost  in  the  stroma  of  the 
ovary. 

When  the  broad  liga- 
ments are  removed  from 
the  body,  and  held  aa 
nearly  as  possible  in  the 
natural  pn.sition,  the  con- 
vex border  of  the  ovary 
looks  downward-  If  the 
broad  and  ovarian  liga- 
ments are,  however,  put  upon  the  stretch,  the  convex  border  rises  and 
looks  directly  backward. 

The  ovary  is  found,  upon  section,  to  contain  a  fibrous  stroma,  the 

•  Wii.UKYKR,  EitTittock  iind  Xebeneierstook,  Strieker's  Ilanilbiich  der  Lchro 
derGewoben.  p.  ■'VIS.  And  fur  iiindiftLUtionof  Waldeycr's  earlier  views^ i:i'</«  Arcbi- 
blaat  and  Parablasl,  Bunu.  ltW3.  p.  Ctf. 


PiQ.  Iff.— LoiifcidKlinal  acctkm  of  orary  trttm  a  prrson 
axvfl  t'ifrlilM'n  'ol;;)!!  illAtii<'Tf*ni)  |.  ii1l>iiKio<^  ;  3, 
Obroii*  liiytT  i>r  ooitieal  [ciriiim  ;  J.  >-.Tl|iilnr  Ijiyrr  "f 
cortical  porUno :  1.  nuthiltikry  siiiUHtaiio* ;  Ti.  locise 
eoonecUTO  UKUe  )mMwc<mi  llw  ttrni  InyKTS  tk  Lhc  m«- 
daUavT  aQbatance.    iIIenJ«  ) 
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ent  of  which  can  be  best  understood  by  reference  to  the  ac- 
ng  e:icellent  illustration  from  Plcnle. 

Extcrniilly,  the  ovary  is  surrounded  by  a  fibrous  coating,  the  sc- 
calltid  tiiuiiu  aWuginea.  In  the  (irst  three  years  of  existence,  how- 
ever, the  albiigiuea  is  wanting.  Even  in  a  state  of  complete  develop- 
ment, it  can  uorer  bo  stripped  off  as  a  separate  layer,  but  is  always 
intimately  adherent  to  the  subjacent  tissues. 

Heneuth  tlie  albuginea  the  parenchyma  of  the  gland  is  further 
divided  into  an  outer  cortical  and  an  inner  medullary  substance. 

The  medullary  substance  has  u  spongy  texture,  and  is  of  a  reddish 
color.  It  contains  an  abundance  of  blood-vessels,  the  branches  of  which 
pursue  a  spiral  course.  The  cortical  subntam^  is  of  a  grayish  color. 
In  it  A  multitude  of  small  follicles,  of  the  utmost  functional  impor- 
Uoce,  lie  imbedded.  The  precise  description  of  these  follicles  will  be 
given  in  connection  with  the  subject  of  ovulation.  The  stroma  of  the 
cortical  subslAUcc  is  nowhere  sharply  distinguished  from  that  of  the 
me<lull«ry  portion.  The  fibers  of  the  stroma,  for  the  most  part,  radi- 
ate from  the  center  toward  the  circumference.  Just  underneath  the 
olbuginea,  however,  the  connective  tissue  of  the  cortical  gubswncc  pre- 
stiuu  a  felted  arrangement  This  portion  is  termed  in  the  itlustrution 
(Kig.  10)  the  fibrous  layer,  in  contradistinction  to  the  more  centnd 
portion,  which  is  largely  compojjcd,  in  the  neighborhood  of  the  vessels 
and  the  follicles,  of  round  and  spindle-shaped  cells. 

The  Vessels  of  the  Uterus  and  Its  Appendages.— The  uterus  receives 
its  arterial  supjiUes  from  the  following  sources :  1.  The  arleria  ufer- 
tnn  hypogfiMrica.  This  artery,  as  its  name  implies,  is  derived  from 
the  hy[togastric.  It  first  pursues  a  downward  course  to  reach  the  vagi- 
nal fornix,  where  its  pulsations  may  be  felt  during  pregnancy.  Thence 
it  curves  upward  lietween  the  folds  of  the  broad  ligament,  and  follows 
a  (ortuoua  course  along  the  lateml  borders  of  the  cervix  and  corpus 
uteri.  It  distributes  small  branches  to  the  foi-nix  vaginfe,  and  large 
onea  to  the  uterus.  The  uterine  branches  are,  in  part,  distributed  to 
the  sarfaoe  of  the  uterus,  and,  in  part,  ponotnite  the  mnscnlur  tissue, 
to  form  a  thick  capillary  net-work  immediately  under  llio  uterine  mn- 
coud  membrane.  Of  surgical  interest  is  a  circumflex  branch,  which 
init*«  the  arteries  of  each  side  with  one  another.  The  sitnalion  of 
\\*  brunch  is  just  at  the  junction  of  the  cervix  and  bo<ly.  During 
pregTianry  other  anastomotic  branches  are  developed.*  As  the  preg- 
nant tit^Tus  is  situated  directly  under  the  abdominal  walls,  the  arterial 
murmurs  are  at  certain  |>oints  distinctly  appreciable,  and  furnish  the 
aoseultatory  sign   of   pregnancy   improperly   termed   the  "placental 

•  Otetl  di«|)Ut(i»  the  fi>rnmlionof  ana.*tnniose»  during  pregnancy,  and  states 
that  (it  the  pffpriant  «s  whII  an  in  ilie  noii-prppiant  nlt'nia  none  but  eapillary  com- 
munimliuo  exUts  U'twccn  the  aileries.  Topographi^che  Anatoiiiie,  Wicn.  18G5,  Bd. 
it,p.  IIU. 


bruit."  2.  The  arteria  uferina  aortica,  or  iiitornal  sperraatio  artery. 
The  origin  of  this  urtcry  is  situated  about  two  and  a  Imlf  iiu>h(>s  above 
the  bifurcation  of  the  aorta.  It  pursues  a  serpentine  course,  and,  iu 
plitce.a,  makes  spiral  turns,  which  arc  epceiailv  marked  during  preg- 
nancy. It  tleacends  obliquely  downward  under  the  peritoufeum  to  the 
cavity  of  the  pelvis,  and  then  ascontU  between  the  folds  of  the  brood 
ligaments  to  reach,  by  its  branches,  the  ovury,  the  Fallopian  tube,  and, 

by  its  miun  trunk,  the  girle  of  the 
uterus,  where  it  forms  a  direct 
communiontiou  with  the  art.  utor- 
ina  hypogastrica. 

This  communication  between 
the  aortic  and  hypogastric  uterine 
arteries  serves  to  maintain  a  cou- 
tinuons  blood  current  during  ges- 
tation. The  situation  of  the  uter- 
ine artery  within  the  pelvic  cavity, 
anil  its  exposure  to  pressure,  would 
render  it,  were  it  the  sole  source  uf 
blood-supply,  an  extremely  uneafa 
dependence.  It  is  well  to  note 
here,  that  when  pressure  is  made 
upon  the  aorta,  after  childbirth, 
with  a  view  to  checking  pon/'ptr' 
turn  hemorrhage,  tlio  nianipulation 
fails  to  affect  iu  any  way  the  blood- 
stream which  pours  into  the  uterus 
from  the  aortic  uterine  branches. 

The  beautiful  injections  of 
Kouget*  have  demonstrated  a  pe- 
culiar disposition  of  the  aortic  uter- 
ine brandies,  aa  they  jwnetmte  the 
body  of  the  uterus.  Instead  of  di- 
viding, as  they  branch,  dichoto- 
mously,  they  break  up,  on  reaching  the  vicinity  of  the  Fallopian  tubes, 
into  from  twelve  to  eighteen  arterial  tufts,  of  which  each  branch  is 
twisted  in  spiral  form.  These  tufts  of  vessels  are  so  aggregated  to- 
gether as  frequently  to  cover  the  angles  of  tlio  uterus. 

The  veinit  of  the  uterus  form  a  net-work,  which  traverses  the  uter- 
ine tissues  in  all  directions.  As  their  walls  arc  intimately  adherent  to 
the  muscular  tissues  of  the  uterus,  they  remain  patulous  upon  .section, 
and,  when  eularge<l  by  pregnancy,  are  termed  '*  sinuses."  Uouget  like- 
wise describes  twisted,  tangled  venous  tufts,  which  often  form  spirals 

*  Rx>uoi!T,  Rrcherches  aiir  les  Or^nea  £)reclilea  de  la  Feiutne,  Jour,  de  la 
Physiol..  18M,  U  i,  )ip.  1«0  et  teq. 


Flo  17.— Arterial  vpsnrEii  in  a  ub>mitti*n  dHjY 
ntlvr  ilfUvfrj*  :  Ihi-  uU-ruB  m  turiHMl  Tor- 
word,  Ro  as  It*  prefM-nt  the  ptMleiior  an 

riTt.  1.  funtluK  utfri  :  t!,  vaidiia)  porUim  , 
8.  \ig.  t(*n<s:  -1.  I.  Pnllopkn  tu(H.*s:  !>, 
riicht  ovary  ;  0,  abdomiital  aorta  ;  T.  art. 
ni»wnUTit-a  inf.  ;  «,  S.  art.  iih>riiui  aorUca 
(np^miMt i<'  Mrti>HH>t);  I),  fl,  art.  iliacacuru' 
miiui»;  10.  art.  i\iiu.t%  cxt.  ;  II,  art.  Iivpo- 
nstrii'a  :    12,  aii    uU-rlaa  bypogastrltn. 
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like  those  described  in  llie  arteries.  Tlio  same  authority  cluimfl  that 
Ute  aUinuit«  diriiiions  of  the  arteries  communicate  with  the  venous 
liiiutwfl  by  very  IJue  vessuls,  uioasuring  from  ji^th  to  ^jtli  of  uii  inch, 
iniiteatl  of  by  capillary  net-works. 

The  return-currents  of  the  utenis  empty  into  two  venous  plexuses; 

1.  The  pitsus  vterinnit.  This  plexua  receives  ita  blood  from  the 
uterus  alone.  It  extends  between  the  folds  of  the  broad  ligament,  and 
empties  into  the  hypogastric  vein. 

2.  'VhQ  plcTuft  pftrnpiniformis.  .The  plexus  panipiuiforniis  derives 
its  bluod  from  the  uterus,  the  Fallopian  tubes,  ami  ovaries.  Its  vessels 
combine  to  form  n  single  trunk,  tlie  veua  sperumtica  interna,  which 
fvillows  the  course  of  the  artery  of  the  same  nanus  and  enii)tics,  ou  the 

^lelt  bide,  into  the  veua  renalis,  on  the  right  into  the  vena  cava. 
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rtop  attJ  itt«Ttvovari(in  vi'tii<i  (iili'.\us  immplnifnrmfii,     !.  iitf>nH  seen  from  ihe 
•  riitht  half  is  covfrwl  hy  tW  jMiriUintKuiii  ;  upoo  Ihi*  Mt  Imlf  may  In-  s*-*-!!  tlia 
•■•  — i  innrinu  vi'iiiR  |iii>*:rtial  >iin,tiii«t1i.m  ;  0  uu*n><>vnriiui  n-Mwl»  civi-rvil  bv  |»»-ri- 
..  Tpfl<tf>U  i-Tp<-MtHl :  H,  a,  S.  vi'ltw  from  tlit*  ralloplon  llibr-  ;  H.  vonfiia 
..irll ;    ID,  iiiKritic  Ti-in  ;  II,  uU-rlne  artery  :  IW.  vccoiw  |iU>xiin,  wivt-r 
<  ■•■•  uUfra»  .  1ft,  uutMlamumM  uf  Utv  uU-rluu  wlUi  thr  uu-rv-urarian  veia 
Hot.  ojw-rnmllri.     i^appejr.) 


The  nrffrifn  of  tlie  ovary  are  derived,  as  we  have  had  occasion  to 
notice,  from  the  internal  spermatic,  penetrate  the  medullary  substance, 
ai  the  bilam  ovarii,  and  describe  a  spiral  course.  The  arterial  brauches 
aiutftomosc  within  the  ovary,  and  form  an  interlacement,  inc]\idin>7 
Bpaoea.  which  become  smaller  and  anialler  as  the  surface  of  the  ghmd 
is  approached.     The  veins  start  as  radicles  from  the  capillaries,  then 

lidly  enhirge,  and  present  a  varicose  appeanmcu.     By  their  anasto- 

Boses  they  form  a  plexus,  which  includes  spaces  of  very  irrejrnlar  size. 

The  bloiKl  is  then  tuken  up  hy  venous  trunks,  which  run  piirallel  to 

the  arterial  branches,  and   terminate  tlnally  in  the  internal  spermatic 

vein  (termed  by  Sappcy,  Fig.  18,  the  utero-ovarinn  vein). 

U|»on  the  bsisis  of  the  foregoing  description  *  Uoiiget  draws  a  par- 
allel ttctween  the  structures  of  the  penis  and  tho.'w  of  the  corpus  uteri, 
and  claims  identity  between  the  two  organs.     One  feature,  liowever,  of 

•  RfieoET.  Rpcherchcs  sur  lea  Organcs  firectilcs  de  la  Femme,  Joiir.  de  U  Physiol^ 
L  u  pfk  388  •/  Kq, 
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tho  erectile  tissue,  as  generally  understood,  is  wanting  in  the  nteroa, 
viz.,  a  deucie,  tibrous  shealti,  a  tiiuicu  ulbugiuea,  iuclu^iug  the  erectile 
orgatii  limiting  the  degree  of  iU  distention  and  enhauuing  its  turgidity 

As  experimental  proof  that  the  uterus  {>ossesses  erectile  properties, 
Rouget  has  shown  that,  when  an  injection  is  forced  by  the  speruiatic 
artery,  in  the  dead  subject,  so  as  completely  to  distend  the  vessels  of 
the  body  of  the  utyrus,  the  latter  becomes  elevated  in  the  pelvis,  and 
makes  a  movement  similar  to  that  performed  by  the  penis  during 
venereal  excitement. 

It  is,  however,  obvious  that  the  forcible  distention  of  the  vessels  of 
a  fiaocid  ntcrus,  in  which  the  muscular  walls  are  deprived  of  their 
normal  tonus  by  death,  does  not  necessarily  reprej?ent  tho  phenomena 
produced  during  life  by  the  turgescence  resuUiug  from  cither  ovula- 
ti<m  or  the  sexual  orgasm.  Unfortunately,  so  far  as  the  body  of  the 
uterus  is  comxrrued,  the  difficulii.^  in  the  way  of  direct  observation 
upon  the  living  subject  have  hitherto  rendered  the  settlement  of  this 
point  impos.sihlc. 

With  regard  to  the  cervix  uteri,  we  have  physiological  as  well  as 
anatomical  reasons  for  admitting  a  eertjiin  kind  of  erectility.  To  be 
sure,  a  tunica  albiiginea  is  wanting.  It  is,  therefore,  not  an  ideal  erect- 
tile  organ.  Hut  it  is  among  the  occasional  unpleasant  experiences 
of  gynsBcological  pmctice  that  a  simple  digital  examination,  made  for 
the  purpose  of  a  diagnosis,  may  evoke  the  venereal  orgasm.  Precise 
observations  fts  to  the  phenomena  presented  by  the  accessible  portion 
of  the  titerus  during  the  orgasm  have  been  furnished  by  Wernich,* 
Litzmanii,!  and  in  one  remarkable  case  by  IJeck.J  which  leave  very 
little  doubt  that  strong  erotic  excitement  ia  attended  by  a  rigidity  of 
the  cervix,  which  produces  an  impression  upon  the  fingers  similar  to 
that  impurte<i  by  the  glans  of  the  male  organ  during  erection. 

The  following  amitomical  peculiarities  of  the  cervix  uteri  are  fur- 
nished by  Ilenle  :  The  walls  of  the  vessels  (arteries,  capillary  branches, 
and  veins)  are  characterized  by  an  extraordinary  development  of  the 
circular  layer  of  muscular  fibers.  For  instance,  in  vessels  measuring 
from  j^  to  j^-^  of  an  inch,  the  diameter  of  the  bore  is  scarcely  on© 
third  the  diameter  of  the  entire  vessel.  The  arrangement  of  the  ves- 
sels is  likewise  peculiar.  In  the  labia  uterimi,  especially  within  the 
muscular  tissues,  small  branches  pass  directly  down  to  the  nuicoua  sur- 
ee.  These  branches  pursue  an  undulatory  course,  are  parallel,  and 
un  at  nearly  equal  distances  from  one  another.  Just  beneath  the 
mucous  surface  in  like  manner  the  veins  arise  and  make  their  way  up- 
ward parallel  to  the  arteries,  and  with  the  same  orderly  arrangement. 

*  Wrbmcu.  Pie  Kreciinnsfilhiffkcit  dw  unteren  Uterus-Abschnitles,  Beitr.  sur 
Geburt.ih.  iind  Oynaek..  BJ.  i,  p.  39ff. 

f  Waoxeb  5  nnndw^trterbiich  fier  Physinlogie,  Bd.  lii.  p.  .M. 

j  Beck,  How  do  tlie  Spermatozoa  enter  the  Uterus  f  Am.  Jour.  ObsL,  Nov^  1871. 
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The  capillary  connections  between  tlicsc  vcina  and  arteries  are  situated 
ju8t  iMiiieath  the  epiilielium,  where  they  form  looped  projections  into 
the  jkapillfe.     In  the  plica.'  palmutte  the  general  direction  of  the  yessels 
l.ie  likewise  perjK-ndicular  to  the  surface.     In  ooniniL-nting  upon  thuse 
fsets,  livnle  remurlu  that  there  in  nothing  in   the   situation  of  the 
arterial  walls  that  would  call  for  their  special  development,  as  they  are 
iot  particularly  exposed  to  external  pressure.     "  Where,  however,"  he 
tys,  "extraordinary  means  are  employed  iu   maintaining  contraction, 
extraordinary  relaxation  and  dilatation  are  possible."     He  therefore 
premises,  as  at  least  probable,  '^  that  the  changing  degrees  of  contrac- 
tility in  the  finer  vessels  may  serve  to  impart  a  sort  of  capacity  for 
ereetion,  or,  at  least,  turgescence,  to  the  cervical  and  vaginal  portion  " 
— an  anatomical  doduccion  sustaiDcd,  as  wc  have  seen,  by  physiological 
obfierratiom 

A  similar  attempt  on  the  part  of  M.  Rouget  to  constitute  an  erect- 
ile organ  out  of  the  ovary  is  disposed  of  by  Sappey  as  follows : 
"  Erectile  tissue  is  formed  by  large,  short,  anastomosing  capillaries, 
supporting  muscular  trubeculo;,  and  into  which  open  the  ultimate 
divisions  of  the  arteries ;  but  in  the  bulb  (the  vascular  portion  of  the 
^^^ovary)  there  ore  neither  dilated  capillariea,  nor  arcolre,  nor  trabeoulaj. 
^^rTho  analog)'  signalized  by  M.  Houget  is  therefore  much  more  apjiarcnt 
I       than  real."* 

I  The  Nerves. — Tlic  nerves  of  tlie  ul«rua  arc  derived  from  the  gan- 

I  g1iat(*d  ct'i-ds  of  the  symjiathetic  syetern,  through  wliich  important 
I  connections  are  formed  with  all  the  abdominal  viscera.  Just  at  the 
I  bifurcation  of  the  aorta  there  is  a  broad  band  of  nerve  tissue  termed 
I  the  pteTHS  itferinusi  inagnus^  formed  by  the  coalescence  of  filaments 
^^Lfrom  the  sp4.*nnatic  ganglia  (two  pairs  of  ganglia,  situated  upon  each 
^■•ide  of  the  inferior  mej^entorio  artery)  and  filaments  derived  from  that 
portion  of  the  aortic  plexus  which  is  distributed  mainly  to  the  supe- 
rior mesenteric  artery  (plexus  mesentorifus  superior.  Frankonhaeu8er).f 
Aliout  an  inch  and  a  half  Inflow  the  bifurcation  of  tbc  aorta  it  <Iivide8 
into  two  strands,  the  plexus  hypoga^trivi,  which  pass  riglit  and  left 
around  the  rectum  to  tho  ntcrus  and  upper  portion  of  the  vagina. 
The  hypogastric  plexuses  receive  nerve  branches  from  the  lower  lum- 
bar and  lhre<^  upper  sacral  ganglia.  I^^pon  the  sides  of  the  rectum 
they  divide  each  into  two  portions,  of  whicli  the  smaller  passes  directly 
to  the  posterior  and  Intornl  walls  of  the  ntenis,  while  the  larger  con- 
tributes to  tho  formation  of  the  cervical  ganglion. 

The  cervical  ganglion  (Krankenhaensor)  is  not,  according  to  Jastre- 
bo£r4  »  seiwiratc  organ,  but  a  large  plexus  composed  of  many  ganglia, 

•  Trait^  d'AnEtnmie,  Pftrii",  1874.  vol.  \\;  p.  COl. 
+  FRAXKEsruEvsER.  (Mc  Ncrvcti  der  (fpl)4rmu(t<r.  Jena.  1867. 
t  .lAsmEnnFF,  Aaatomj  of  tho  Ganglion  Cervicnle  Uteri,  London  Obst.  Trans., 
ToL  uiii,  p.  &66. 


first,  second,  and  third  sacral  nerves.  Tho  cervical  ganglion  supplies 
the  entire  uterus,  and  especially  tlie  cervical  portion,  witli  nerves. 
Examined  with  the  naked  eve,  these  nerves  are  man  lost  sight  of  as 
they  penetrivte  the  walls  nf  the  uterus,  but  their  iilt  imate  filaments  have 
been  traced  by  Frankenhaeuser,  in  microscopic  preparations,  to  the 
muscular  element,  where  they  apparently  terminate  in  the  nucJeus  of 
the  fibcr-fcIl. 

The  Lympliatlos. — We  bare  ali'eady  bad  occasion  to  notice  the  prob- 
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able  existence  of  Ijmph-spaces  in  the  nterino  mucouft  membrnTio.  In 
^ihe  muscular  tissue  of  tho  uterns,  lymph-spaces  iire  found  iu  the  deli- 
cate cunueotive  tissue  which  unites  the 
muscular  bundles  together.  Regular 
lymphatic  vessels  are  found  in  the  con- 
nective ti^ue  which  accom]}aiiic.s  the 
arterial  trunks  into  the  uterine  paren- 
chyma. A  iit'L-work  of  lymphatic  ves- 
sels, with  dilated  and  constricted  por- 
^  _.-— - ^^^H^P*^  lions,  and  provided  with  valves,  exists 

'"^^        "iWy^         j2'       beneath  the  serous  coat.     The  lympli- 
•  '*'  *^         spaces  of    tho    uterine    mucous   mem- 

brane communicate,  by  funnel-shaped 
depressions,  with  the  lymph-spncns  and 
lymphatics  of  tho  muscnlar  strata.  Just 
beneath  the  external  muscular  layer, 
upon  the  lateral  liorders  of  the  uterus, 
are  large  receiving  vessels,  into  which 
empty  the  lymphatics  from  both  the 
subserous  and  uterine  vessels.  The 
lymphatics  of  the  cervix  pass  to  the 
glands  of  the  pelvic  cavity,  while  those 
uf  the  border  and  fundus  follow  the 
'course  of  the  plcxns  pampinifurmis  to  form  connections  with  the 
lymphatics  of  the  lumbar  re^on.* 

DEVEUirMENT  OF  TlIK  FeMAI.E 

Generative  Oroans. — Three  con- 
nected  structures   make   their  ap- 

F^kparance  on  either  side  of  the  spinal 
column,  at  an  early  period  of  fetal 
(istence,  which  need  to  Ive  uuder- 

fstood  by  those  who  would  gain  a 
clear  idea  of  the  developed  organs 
of  generation  in  the  feuuile.  These 
alructures  are  the  AVoUlian  birdies, 
the  dact«  of  Mfiller.  and  the  rudi- 
mcntiiT)'  orgiiua  which  are  destined 
at  a  more  a^lvanced  period  to  be- 
come the  ovaries. 

The  Wolffian  bodies  are  oblong 
(Undular  structures,  temporary  in  character,  whieli  are  thought  to 
form,  in  Uio  embryo,  the  excretory  function  of  the  kidney.     They 

•  Lbmoui,  Die  I^ympbgem^sc  der  normalon  nioht  schwangeren  I'tcni?.  Are!i. 
r.  OuiMfk..  IM..  Tt.  Deft  I.  pp.  1  et  aeq. ;  Luschka,  Die  An&tomie  des  mLMibcblichcn 
0U5,  TDbingvn,  1805.  p.  S7& 
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Fio.  21.— UleniH  and  ira  aiit>ctK]jiKi>  1"  U>e 
fu>tu!i  tit  the  vtid  of  ii»^  fiiunti  utiititli 
lualiirnl  nizf '<.  .-I.  i-xtciiuU  view  ;  it,  a, 
uvnrios.  irlfctlvtly  lorRi-.  iw-orly  on  Inng 
UK  llteovldut'lM  ;  n.(>,  tli><  KiUlt'pinn  tubes 
idviiliictKi  ;  r.  c,  nmiii)  lit:iuin-iitfl ;  </, 
iilfni** :  r.  vttffliiA  ;  /,  vatniial  ortflti*.  tf, 
inlprlor  vlfw  :  n.  rAiiil  uf  \\\>!  ari'Mi'  vjtip. 
cxwtnliriB  ti>  Iht'  fiiiiiliipi  of  tin-  iitfniH: 
h,  viurlnal  portluo  ut  ui^riui  \  c,  vuifius. 
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po83e38  ducts,  situated  at  tho  sides,  which  converge  together  below  the 
WolfTinn  bodies  to  empty  into  the  sinus  uro-genitulis. 

Two  organs,  destined  to  become  the  oraries,  muke  their  appearance 
npon  the  inner  sidtr  of  the  Wolftmn  botlies.  They  possess  at  tirst  an 
elon|?iited,  but  subsefjuently  assume  a  more  oval  appearance. 

The  ducts  of  Miiller  are  secondary  formations,  and  are  produced  by 
an  inversion  of  the  peritoneal  epithelium,  beginning  near  the  auterior 
end  of  the  Wolffian  body  and  thence  extending  downward  parallel  to 
the  WnllTmn  ducts.  (KolHkor.)  Below  they  pass  spirally  forward, 
where  they  meet  in  the  median  lino,  to  descend  together  to  the  sinus 
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Fia.  tS.— Uterus  UDioonils  From  n  young;  child,  pmtvrfor  Aspect  (rnUM.  a.  uterus  unloomla.  left 
b*lf  of  iit^nifi  un<l^relopr>il :  b.  righl  Kallnjilui  tube  ;  \-.  left  FallopUa  tube,  exoepUuiuUly 
pri'iiHUt :  ii,  d,  uvfljki* ;  r.  lilmUlvi'.    ^Counj'.> 

nro-genitalia.  By  the  eighth  week  the  lower  portions  of  the  filaments, 
which  are  in  apposition  with  one  another,  fuse  together,  and  furnish 
the  tirst  rudiments  of  the  uterus  and  vagina.  The  free  portions  of  the 
filaments  become  the  Fallopiuu  tubes.  Both  uterus  and  vagina  arc  at 
first  divided  into  two  parts  by  a  common  partition-wall,  which  disap- 
pears subsequently  from  below  upward. 

Bayur  (Freund's  Gyoikolifiche  Klinik,  Bd.  i,  p.  412  et  mq.)  regards  the 
uterus  a^  dorived  not  hIodc  from  the  duct?  of  Mtlllcr,  but  Ihot  tlic  rrtmctora, 
the  round  ligaments,  and  the  ovarian  liguments  likewise  contrihute  to  the  forma- 
tion of  iU  muscular  nJrui-tures.  Iti  the  Fiillnpian  tiiheft  there  ure  three  layers  of 
musoukr  tissue,  viz..  the  external  and  internal  longitudinal  layers  and  the 
median  hiycr,  whose  fibers  run  in  a  transverse  direction.  The  fusion  of  the 
tubes  forma,  as  it  were,  the  frame  ujjod  which  tlie  utertis  la  bnjlt.  From  the 
external  and  internal  longitudinal  fibers  arc  derived  the  loiij^itiidinul  libers  of 
the  outer  and  toner  layers  of  the  utenis.  Tho  spirals,  which  aje  obwrvable 
at  the  uterine  cornun,  are  formed  from  the  longitudinal  fihern  bj  a  semiroCatioQ 
of  the  tubes  from  before  barkwani  at  their  jMiint  of  union  with  the  uterus.  The 
transverse  fibers  in  the  median  layer  of  the  tubes  persist  «a  circular  fibers  ia  th» 
utenia.  The  retractor  muarles  pans  to  the  lower  portion  of  tlie  cervix,  are 
thence  reflected  upward,  aud  their  fibers  cross  at  the  level  of  the  iotcroal  oo. 
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At  each  point  !n  their  course  they  give  off  fibers  to  the  Rubntancc  of  th(^  uterus 
and  contribute  the  priDcipal  share  to  the  mediAn  Uyer  of  the  !owor  uterine  pole 
and  of  the  cerrix,  forming  an  interlacement  with  the  other  muHcular  bundles. 
The  chief  rooas  of  the  posterior  wall  of  the  body,  and  of  the  layers  xurrounding 
the  cornuu,  are  derived  from  the  ovarian  Hframentti,  while  the  outer  layer  of  the 
anterior  wall  of  the  corpus,  of  the  lower  |)ortion  of  the  cervix,  und  the  entire 
mifffAvaginal  ijorlion  arc  derivative  from  the  round  lijcamentx.  The  median 
layer  of  the  fundus  ts  cora|iosed  of  fibers  derived  from  both  the  round  and  ova- 
rian ligaxnents. 

The  uterus,  at  the  fourth  month  of  fetal  life,  presents  distinct  traces 
of  the  early  origin  from  the  ducts  of  MuUer.    The  fundiu  ia  undoTel- 
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-  \T>A  va«:itia  from  a  Rlrl  ajfod  DlDete«Mi  <'El«eomonnl.  o,  doubtft  vogliial 
vni**!!  :  I/.  mfAliH  iin-tlira>  :  c,  cUtr<ria  ;  rf,  urt* thra ;  r,  r,  llie  iliitili1« 
riHisai :  y.  *;,  ct-rvlLiU  purtluDK  ;  A,  ft.  tm]!*^  and  i-^  Tmia  ;  i,  i,  uvarles  ; 

iiL-r-^  .  1. 1,  nmad  linnuKuvt ;  m,  m,  brottd  UgauieDla.    iCourty  ) 


Oped.     The  ridgt'S  of  the  arbor  vitfB  titerina,  whioh  arc  confined  at  a 
later  period  to  the  cervix,  extend  the  entire  length  of  the  uterus.     A 


no.  M.— rieruB  bkomls,  doable  csrity  and  doublo  «air1[ia.  from  a  k\t\  wTenteen  yean  of  ue. 
c.  cervical  purtloai  united  Cosetber,  prcwaliag  the  »pp«arftuuv  of  a  siuglu  cervix  ;  d,  d,  ue 
(WO  cornua.    i8(^roeder.) 


fto.  SS.~-Ut«nis  cordlfonnls,  double  natural  size,    (KuasmaoL) 
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depression  at  the  fandua  marks  the  point  of  union  between  the  ducts 
of  Muller.  Twu  curmia,  or  horns,  arc  thus  distiuguUhable  upon  tlie 
external  tjurfaoc  of  the  uterus.  About  the  eiglith  or  ninth  month  the 
oouvex  fundus  is  developed,  and  the  cornua  disappear  exleroallv,  though 
all  through  life  they  are  traceable  upon  the  inner  surface  in  lateral  sec- 
tions of  the  uterus  {rUe  Fig.  15,  p.  ^1). 

liefore  the  differentiation  of  sex  has  taken  place,  the  external  or^us 
of  generation  present  the  following  appearances :  Two  ridges,  or  folds, 
sorround  a  central  opening  (sinus  uro -genitalis),  which  either  unite  to 
form  the  scrotum  of  tiio  male,  or  develop  into  the  labia  niajora  in  the 
female.  Where  these  folds  join  together  above,  there  is  a  small  pro- 
jecting body,  or  tubercle,  destined  to  become  the  penis  or  the  clitoris. 
Ill  either  case  the  lowc^r  surface  of  the  tubercle  is  furnished  with  a 
groove.  The  margins  of  the  groove  extend  along  the  sides  of  the  sinus 
urthgenitalis,  and,  in  the  development  of  the  female  type,  become  the 
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FfeD.  ID.— tjUcw  arpCua  bllocul&iift.    Iioutilcr  utfniti.  with  simple  vaclna.  wen  rrnm  the  frant. 
tWt  waih*  more  dwelu^t«l  in  couDnjutfULt?  \ft  itrvRuaney.    i.Cru^L-UUk-r.) 


.  :ii.    The  sinus  uro-gcnitalis  affords  a  common  aperture  for 
tJ*  I-  and  internal  orjrnns  of  generation. 

Abxorhalities  ok  the  I'tkrl'h. — An  arrest  of  fetal  development 
giveft  ri«Q  to  a  number  of  deviations  from  the  ordinary  uteriue  type,  of 
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which  we  borrow  from  Courty  the  following  as  of  direct  obstetrical  im- 
portance : 

1.  Uteras  Unicornis. — The  one-homed  uterus  results  from  the  atro- 
phy or  incomplete  development  of  one  of  the  filaments  of  Muller,  i^hile 
the  other  continues  its  evolution.  We  then  have  a  uterus  which  is  com- 
posed of  a  siu^lu  lateral  hatf,  ])osaessiug  generally  but  one  Fallopian  tube. 

2.  Uterus  Duplex,  or  Bidelphys. — Both  filaments  of  MiUler  are  de- 
veloped, but  do  not  become  united  together.  Thus  two  distinct  uteri  are 
produced,  of  which  each  represents  in  reality  the  half  of  a  normal  uterus. 

3.  Uterus  Bicornis. — Partial  union  of  the  filaments  of  Muller  takea 
place,  but  without  reaching  the  ordinary  level  indicated  by  the  inser- 
tions of  the  round  ligaments.  The  U])per  portion  of  the  uterus  is  thas 
divided  into  two  horns,  separated  by  a  furrow  from  one  another. 

4.  Uterus  Cordiformis. — The  uterus  remains  of  the  fetal  type  indi- 
cated in  Fig.  2q.  Instead  of  a  complete  development  of  the  fundus, 
the  latter  remains  depressed,  and  presents  an  appearance  remotely  re- 
sembling the  heart  of  a  playiug-card. 

5.  Uterus  Septus  Bilocularis. — Complete  union  of  the  two  filamenta 
of  Miiller  has  Uxkvn  pluco,  but  the  oommtin  wall,  formed  by  their  co- 
alescencCf  persists.  We  liave  thus  two  distinct  uterine  cavities.  The 
septum  may  extend  the  whole  length  of  the  vagina,  and  give  rise  to  a 
double  vagina;  or  absorption  of  the  vaginal  septum  and  a  portion  of 
the  uterine  septum  may  have  taken  place,  so  that  we  may  have  a  double 
uterine  cavity  with  a  single  cervix,  uterus  aeim-piirtiius. 


y- 


.-.i^ 


^ 


Fto.  ar:,-Ut«inui«cmI-p»rtltu«.    (ttravel.) 


PHYSIOLOGY  OF  THE  OVITM. 


r.~X 


CHAPTER  II. 

DBVELOPMENT  OF  THE  OVUM. 

I  foUidee  »nd  the  ovum. — Uiscliftrgo  of  the  ova  from  Iho  ovary,  and  (ho 
I  of  theoorpm  Inteum. — Thr  niij^rationof  the  ovum.— Fe<;uniklit)n. — 
Cfaangve  Ulung  place  in  the  ovum  subtteipicnt  to  fecundation.— Nourishment  of 
tbe  embryo. — The  ftlUintois  niid  chorion. — The  deciduiti. — The  placenta;  iU  dc* 
rclopmonl  ftnd  ctnicture. — Formation  of  the  umbilical  cordi — The  amoioUc 
fluid. 

The  i)hysioIogy  of  the  ovum  comprises  its  genesis,  development, 
and  di^hflrge  from  the  ovary,  it^  fccuudution,  and  ttic  cutlre  scries 
of  8ubstv|uent  changes  by 
which  the  simple  strueturo 
of  the  germ  becomes  coti- 

TCTted  into  a  complex  or-  \.:\iili  \\  vx 

puuam  pre^'ntiiig  the  sp(s 
ciflc  charaot^rifitjc  of  tho 
parentv 

The  following  account 
of  thi>  history  of  the  ovum 
u  derivLxl  in  great  measure 
from  Waldeyer,* 

The  Gbaafias   Fol-      x^'^ 

LU'LES  AND  TUE  OviM. — 
In  the  embryo  of  the  chick, 
by  the  fuurth  day  uf  incu- 
bation,  the  Wolffian  body 
is  covered  by  cylindrical 
epithcliumf  contrasting 
■harply  with  tho  flattened 
oella  of  the  pcritouwum. 
Suon  after,  a  thickening 
of  the  epithelium  becomes 
Doticcabloon  the  inner  side, 
aad  forma  the  earliest  trace 
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FlO.  ».— Section  of  Woimaa  body,  wfth  mdlmcntiuT 
nv»ry  ^t*inhrTO  of  chick,  fourtii  day  of  tnruljaHoo). 
WK.  Wolffian  bodT  ;  v.  geotion  of  W'<ilfflAn  duct ; 
d.  (I,  thickened  epfthellutn  ;  >,  diirt  of  MUUvr  ;  E, 
rarly  na^  lo  drTelopaieut  uf  o^aiT* :  O.  ().  primor- 
dial ova  ;  m.  meaeoteiy  ;  A  lateral  wall  of  abdomen. 
^WaUefer.) 


•  Gicniock  und  Xebeneierstock,  STRicKEa*9  Handbuch  der  Lehre  ron  den  Qowe- 
bea,  Leijisjc,  1871 ;  Eicntock  uad  Ei,  Leipeic,  197Q, 


96 


PHYSIOLOGY  OP  THE  OVUM. 


KK. 


1' 


/y. 


I  ISA, 


t^A 


Sri:, 


1 


Mr 


M 


'■^ 


=^T 


w. 


of  the  ovary.  Next,  a  small  roundert  elevation,  rich  in  cells,  and  derived 
from  the  interstitial  tissue  of  the  Wolfliau  body,  niiikus  ita  appearance 
undeniL'uth  the  thickened  epilhflium.  The  epithelium  is  destined  to 
furm  the  Graafian  follicles  aud  ova;  the  proliferated  connective  tissue 
furnishes  the  vascular  stroma  of  the  ovary.  Hctween  the  fourth  and 
fifth  day  certain  eella  already  indicate  their  dustiuy  as  future  ova,  by 
their  size,  their  rounded  fihaj)c,  aud  large  nuclei.  The  further  develop- 
ment of  the  ovary  is  the  resaU 
of  the  multiplication  of  the  epi- 
thelial coUa  and  the  continued 
growth  of  the  stroma.  As  the 
connective- tissue  processes  grow 
outward  and  penetrate  between 
the  cells,  the  latter  gradually  be- 
come imbedded  in  the  stroma. 
Thus,  the  connective- tissue  pro- 
ce.s.ses  assume  a  trabecular  ar- 
rangement, the  meshes  of  which 
are  filled  with  cell-masses  of  u 
nearly  cylindrical  shape,  which 
hang  together  iu  the  form  of  a 
net-work.  Among  the  imbedded 
cells,  the  large  ones  already  no- 
ticed are  termed  "  primordial 
ova."  The  smaller  cells  remain 
small,  and  arrange  themselves 
like  epithelium  around  the  larger 
ones.  In  the  course  of  develop- 
ment, the  interpenetration  of  the 
connective  tissue  continues,  nntil 
each  primordial  ovum  is  con- 
tained in  its  own  separate  par- 
tition. These  partitions,  with 
the  included  cells,  are  rudiment- 
ary Graafian  follicles.  Two  dis- 
tinct ova  within  the  same  Graafian  follicle  arc  of  rare  occurrence.  As 
the  ova  enlarge  and  the  epithelial  cells  mnltiply,  an  irritative  action 
is  set  up  in  the  surrounding  stroma.  An  inci-easo  in  vaflcuhirity  re- 
sults, and  young  connective  tissue  is  developed  about  each  epithelial 
collection.  As  the  follicle  grows,  the  outer  layer  beoomes  fibrillated. 
Thus  around  each  Graafian  follicle  a  distinct  envelope  is  formed, 
termed  by  Baer  the  ifieca /oUicuIi,  consisting  of  an  intorual  vascular 
coat,  the  tunica  propria^  and  an  external  fibrillatetl  coat,  the  tunica 
fibrosa. 

Each  primordial  ovum  is  at  first  encircled  by  a  single  layer  of  cylin- 
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Fia.  so.— SecUoo  through  p<irtion  nf  t)it>  ovury 
of  tnammal,  UliMtratinff  nioile  nf  devplttp- 
meot  of  ttK  QntafliLii  f«>lli<.-h.-ii  i  Wied^TslicUti). 
A  dtacua  prnlljtt-nw  ;  Ki.  rtpt«  «n-mn  ;  fi,  fol- 
licular celui  of  ^'rnilnal  eplt a«.-Iiuiii '  g,  bluoii' 
TtaroU;  K.  (p^mtiiul  %-f^«l<-V  umcwtisi  And 
lt(>niilaftl  Hp<>t  (imrle<>hi!i| -.  KE.  et-riiiiiial 
epiUielium  :  IJ.  liiin-^r  foUimilj ;  3/d,  numi- 
branavr  tuiiioi  ki^'iiI'"^'  <""  follicular  i'i>l- 
thi-HiMii  ;  Ml*,  /.niia  fir>lhK'i<ln  ;  rs,  incrnwIIiJi 
from  thf  p>nnlrinl  i«pilhi-lluin.  ovurmutulx-s. 
bv  tiifun»  of  Kliicli  MHiii- of  ttte  iieMs  iviAin 
tfit^r  t>win"cH<>ii  with  th*«  epithelium;  S, 
covity  wliii-'h  oppeann  wll^lo  Uie  OfAaflan 
folUoJr'  ;  Sn.  ^tTuiiia  of  ovary  :  Tf,  tlitva  fol- 
ilculi  or  cftii»u)f  ;  (\  itrintiPivi- m-ft.  Wdwi 
an  nviirn  with  Iim  ftiirroijiiiliii^  i>t>lU  Iiaa  I>i>- 
vumc  M-iMiniti^ii  from  tltu  ue»l,  li  la  kuowo  u 
a  UroAfiJUi  fuUlol*. 
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drica]  colls.  GmduuUy  new  layers  form,  in  which  the  orum  liea  im- 
bedded. Afterward,  at  a  point  remote  from  the  oviim«  a  cre&oeiil- 
shaped  upi'uiug  makus  ltflap[>earaDoe,  which  bticumes  tilled  with  a  clear 
fluid  derived  from  transuded  &eriini,  and  in  part  from  liquetied  epithe- 
liam.  A  heap  of  cells  remains  about  the  ovum  and  forms  the  discus 
proHyeiua,    With  the  increase  of  the  follicular  fluid  the  cylindrical 
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.   aO-^^la^fal  «Mtlmi  of  ()i»  ovwy  (rf  an  uJult  hitch  (ftftw  Wiildfiyfri.    o.  r,  ovarian  opi- 

thrtTiT  T  '      vATlAit  luhm  ;  v.  f.  yowngf^r  f<>U>i?If«  ;  v.  /.  nider  fullivl^  :  d.  p,  diitcuH  pro- 

IIC>->  ivuiii  ;  f.  i>plttiflliim  rif  a  mtoikI  nvum  in  tlu-  NUne  foUlck* ;  /.  c,  Uhmus 

eoa<  ;'■ :  p  r.  profvr  oml  of  tht.-  folllHt-:  e.f.  ejrftlu-Iluni  of  tli«  [olliok' (mvni- 

bnuia  .-r,  ■  ntroi>l»ie<l  folholv  :  b.  v.  blood  rpfwela  :  c  r.  ov'lltutMof 

ihm  mni'  .  '  iiiilly  and  transytfroely  ;  t.  d,  tubular  Ui*l>n>(«iuii  uf  Uio 

oranan  •';  >r  thv  ovary  ;  b.  e,  lifgiimli>i£  uf  (he  ovarian  etilthellum, 

OlOae  to  Ulr-    i....ri    ■>.>i<lrr    .■!    utr-  i.tury. 


colli  arc  pressed  against  the  membrana  propria,  and  form  a  third  coat- 
ing, or  layer,  termed  the  membruun  (/ratiulo^a. 

A  glance  at  a  transverse  section  through  the  ovary  of  a  mature  mam' 
ma]  exhibits  follicles  of  different  ages.     To  recapitulate : 
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The  ymtng  follicles  are  composed  of  primordial  ova,  surrounded  hy 
epitbelium,  and  imbedded  in  the  ovtu'ian  Btromo. 

The  fully  lUvdoped  follicles  poaaess  a  vesicular  character.  They 
ure  surrounded  by  a  counective-tissu©  wall  (thcca  foUiculi),  which  is 
composed  of  two  layers  (tuuica  propria  and  tunica  fibrosa).  The  tunica 
propria  is  lined  by  cella  (merabnuia  granulosa),  which  are  gathered  iu 
heaps  (disciLS  proligcru.'<)  around  the  ova.  The  discus  proligerus  ia 
seated  sometimeB  superficially,  sometimes  in  the  deepest  portion  of  the 
follicle.  Each  ovum  ia  surrounded  by  a  special  layer  of  cylindrical 
epithelium  (ej)ithelium  of  the  ovum). 

Henle  estimates  the  entire  uumbcr  of  Graafian  follicles  iu  each  ovary 
at  thirty-six  thousiiud. 

The  primordial  ova,  we  have  seen,  consisted  originally  of  epithelial 
cells  distinguished  by  their  rounded  sliapo  and  large  nuclei.  For  a  cer- 
tain period  these  cells  have  a  continuous  growth,  due  probably  to  the 
absorption  of  nutritive  material  furnished  by  the  liquefaction  of  cells 
in  the  discus  proligerus.  The  nutrient  material,  accordiug  to  Nagel,* 
is  derived  from  special  cells  cnntainiug  nuclei  and  one  or  more  nucleoli, 
and  of  larger  size  than  the  ordinary  follicular  epithelium.  The  liquefied, 
product,  Nagel  maintains,  enters  the  protoplasm  of  the  primitive  ova 
by  difTusiou. 

The  fully  developed  ovum  is  no  longer  a  simple  coll  composed  of  pro- 
toplasm. It  is  of  largo  size.  In  the  human  female  the  ovum  mtmsures 
about  yhr  ^^  ^"  '^^^  ^^  diameter.  As  it  lies  iu  the  discus  proligerus  it 
is  surrounded  by  elongated  cells  with  distinct  nuclei  and  finely  granu- 
lar protoplasm.  These  cells  are  placed  side  by  side,  and  are  arrange<i 
iu  two  to  three  layers,  liy  Waldeycr  they  havo  been  termed  the  epithe- 
lium of  the  ovary,  and  by  Bischoff,  owing  to  tlieir  characteristic  appear- 
ance, the  zona  radiatA. 

The  mature  ovum  possesses  a  thick,  transparent  envelope,  termed 
the  vUellhte  membrane  or,  from  the  manner  in  which  it  transmits  light, 
the  zotia  peUucida.  The  zona  pellucida  was  formerly  thought  to  be 
duo  to  a  thickening  of  the  cell  contour.  It  is  now  commonly  regarded 
as  something  superadded  to  the  primordial  ovum.  Probably  the  at- 
tached portions  of  the  radiate  cells  contribute  to  its  furnuttion.  It  has 
been  noticed  as  a  curious  coincidence,  that  at  the  time  of  the  appear- 
ance of  the  zona  i>ellucida  a  similar  clear,  structureless  membrane  de- 
velops be^tween  the  mcmbrana  granuloi^a  and  the  internal  layer  of  the 
theca  folliouli.  When  the  zona  has  once  formed  around  the  ovum  the 
latter  ceases  to  increase  in  size. 

The  ovum  and  the  zona  are  not  in  immediate  contact.  Between 
the  two  there  exists  a  clear  space,  termed  the  perivitellinc  space,  which 

♦  W.  Nagt'l.  Dbs  Menwhiicho  Ei.  Arch.  fOr  MicmwofiLtflie  Aiintomic,  vol.  xiii, 
pp.  380  aikI  HHt.  The  rjvHricfS  were  cxHniirii'd  in  a  [lorfcctly  fresh  coadition  after 
Iheir  remuvai  from  Ibo  bod)*  for  surf^ical  rciuKtas. 


DEVELOPMENT  OP  TEE  OVUM. 


39 


permits  amopboid  movement  and  rotation  of  tlie  egg  protoplasm  to  take 
place.  The  thiekuess  of  the  zona  is  from  one  twentieth  to  one  tenth 
the  diameter  of  the  ovum. 

The  body  of  the  cell,  wliioh  constilules  the  primonlial  ovum,  be- 
comes the  vitellus  of  the  rijio  egg.  It  poBsesses  contractility  and  oilier 
properties  of  protoplasm.  In  the  mature  ovum  it  a.ssumes  an  opaque 
appearance,  due  to  the  development  of  granular  matter  and  light-re- 
fracting particles.  The  primitive  cell  matter  of  the  vitcllus  is  termed 
the  protoplasm  of  the  ovum,  or  the  formative  )'elk.  From  it  are  do- 
rived  the  cells  which  furnish  the  basis  of  cmbrj'onic  development.  The 
small  particles  consist  of  nutrient  material,  and  arc  termed  deutoplasm^ 
or  the  nutritive  yelk,  as  they  constitute  at  an  early  period  the  matcrijil 
uhich  coutributes  to  the  cell  growth.  The  deutuplusni  is  tjuppu^cd 
to  be  donvod  from  tho  liquefied  cells  of  the  discuB  proligcrus,  but  in 
the  human  ovum  the  penetration  of  particles  from  without  is  not 
direct.  They  do  not  apjjcar  until  after  tlie  zona  ia  formed,  when  the 
growth  of  the  ovum  ceased.  They  therefore  are  to" be  regarded  as  the 
product  of  the  vital  activity  of  the  cell.  Upon  the  addition  of  eosiu 
the  protoplasm  is  colored  with  a  beautiful  rose  tint,  while  not  a  trace 
of  the  coloring  matter  ia  taken  up  by  the  deutoplasm  (Nagel).  Tho 
particles  first  make  their  appearance  at  the  center  of  the  vitelhis.  In 
the  perfectly  fresh  human  ovum  it  is  possible  to  distinguish  a  centnd 
portion  rendered  opaque  by  deutoplasm,  a  finely  granular  ring  m  which 
the  protoplasm  predoininates,  and  a  clear  peripheral  border  in  which 
the  protoplasm  i&  free  from  dcutoplasmic  matter. 

The  nucleus  of  the  cell  becomes  converted  into  a  large,  clear,  color- 
leoB  Tcsicle,  known  as  the  gcrminative  vesicle.  It  occupies  an  eccen- 
tric position  in  the  clear  outer  zone  of  the  vitellus.  The  nucleolus  per- 
sists as  a  dark,  probably  solid  body  within  the  gcrminative  vesicle.  It 
is  characterized  by  amoeboid  changes  of  shape,  and  is  termed  the  germt- 
DAtive  spot 

DiBCHARQE  OP  THE  OVA  FUOM  THE  OVART,  AND  THE  FOBUATION 

oktheCorpis  IjfTKUM. — Wo  have  already  Bficn  that  the  number  of 
Graafian  follicles  within  a  Fingle  ovary  is  estimated  at  many  thousands. 
The  formation  of  these  follicles  is,  in  great  degree  at  least,  completed 
during  the  antenatal  period  of  existence.  Previous  to  puberty,  how- 
ever, they  remain  in  a  quiescent  condition.  With  the  advent  of 
puberty  tho  ovaries  assume  functional  importance.  The  surface  of  the 
ovary,  if  examined  at  this  time,  is  no  longer  smooth,  but  studded  with 
■mail  vesicles.  These  vesicles  are  nothing  more  than  the  odarged 
Graafian  follicles,  which,  as  they  become  distended  by  their  fluid  con- 
tents, Bpproacii  tho  periphery,  thin  the  tunica  atbuginea,  and  form 
rounded  translucent  prominences.  By  the  additional  disap|>earanco  of 
the  blood-vessels  and  the  lymphatics,  a  weak  point  in  the  wall  of  the 
cillicle,  the  macula  or  stujma  fullicuU^  is  left  exposed. 
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The  discharge  of  the  ovum  is  closely  associated  with  the  formation 
of  the  corpus  luteum. 

Tlie  corpus  lutvviii  begins  by  (in  abundant  cell  prolifcrntion,  in  which 
both  the  foUicultu*  epithelium  lUiU  ibi'  luuica  prupria  ]>urtiei{mte.  This 
cell  proliferatiou  '\a  most  ubnndaut  at  the  bottom  of  the  Graafmu  fol- 
licle, Vjucalar  arclies  push  forth  into  the  cavity,  and  still  further  en- 
croach upon  the  already  crowded  apace.  Finally,  a  point  is  reached  at 
which  the  follicle  nipturci^,  and  ius  contents,  including  the  ovum,  are 
discharged.  ^Vhen  the  Graafian  follicle  has  reached  maturity,  the  con- 
gestion, occurring  at  the  time  of  the  menses,  operates  unquestionably 
in  a  most  effective  manner  to  the  accomplislimeut  of  this  result 

Immediately  following  the  rupture  of  the  (iraafian  follicle,  blood  is 
offuacd  into  its  cavity-  At  the  eanie  time  a  process  of  cell  disintegra- 
tion ensues.  But,  iu  pluec  of  a  degenerative  product,  the  difiintogra- 
tion  furnishes  a  grauuhir,  vitellua-like  substance  of  a  yellow  color.  Ex- 
amined by  the  microscope,  iu  wJdition  to  tlio  granular  mass,  globules 
may  bt>  recognized,  wliich  correspond  to  the  lighi-refructing  paiticlea 
coutiitneil  in  the  vitellus  of  the  ovum. 

While  the  above-mentioned  process  is  going  on,  an  abundant  trans- 
migration  of  wandering  cells  (lutein  cells,  Nagel)  from  the  vascular 
network  surrounding  tUo  folliule  tukii*  phico,  which  lift  up  the  granu- 
losa cells,  with  the  psoudo-yclk  substance,  and  press  them  toward  Iho 
center  of  the  follicle.  Along  with  the  young  wandering  cells,  vascular 
offshoots,  like  small  papilla-,  push  out  from  every  side  into  the  epithe- 
lial and  vitollus-like  masses.  As  the  larger  vessels  form  more  marked 
projections,  they  give  to  the  corpus  luttnim  a  folded  appearance. 

In  a  state  of  complete  development  the  corpus  luteum  consists  of — 
1.  Tlie  pseudo-yelk  substance,  mingled  with  effused  blood.  2.  The 
thickened  layer  of  the  granulosa  and  lutein  cells,  mingUxl  with  yelk- 
substance.  It  is  this  layer  which,  to  a  great  extent,  forms  the  foldo*!, 
yellow  portion  of  the  corpus  luteum.  3.  The  vessels  which,  with  the 
lutein  cells,  push  from  all  directions  into  the  epithelial  masses.  Aa 
these  vessels  reacl»  the  center  of  the  fnlliclo,  a  complete  interpenelra- 
tion  of  the  connective  tissue  and  epitlielial  elemttnts  of  the  corpus 
luteum  results,  and  the  foldings  become  indistinct 

Fiimlly,  absorjition  of  the  vitclhis-like  substance  occurs;  the  last 
TCfitiges of  the  effused  blood  are  converted  into  blood-crystals;  the  arte- 
rial vessels  degenerate  ;  the  ejuthelial  masses  and  the  connective-tissue 
mMb-works  disappear  gradually,  until  at  the  last  only  a  while,  stellate 
cicatrix  remains. 

If  the  ovum  is  discharged  without  impregnation  taking  place,  the 
Cori>iis  lulcTim  reiK*hea  its  muximum  size  at  the  end  of  three  weeks,  and 
then  begins  to  decline,  until,  at  the  end  of  two  months,  it  is  reduced  to 
an  insignificant  cicatrix.  But  when  conception  occurs,  the  changes  in 
the  corpus  luteum  take  place  more  slowly.    The  corpus  luteum  reachea 
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kliigher  state  of  development.  Its  increase  in  size  continues  for  two 
nniithg.  It  then  renirtins  stAtionary  up  to  tlie  end  of  the  sixtli  month. 
During  the  last  lhre«  months  of  prejfnannv  it  gmilually  loj^es  ita  bright- 
yellow  color,  jyrrows  smaller,  but  still  nifiisures  one  half  of  au  inch  in 
dinnietvr  at  the  end  of  the  period  of  gotttatiou. 

The  corpus  Intenm  of  pregnancy  ia  often  termed  the  irite  corpus 
luteum,  to  distinguish  it  from  the  more  trivial  variety  wiiich  is  pro- 
dneed  by  the  rupture  of  a  Ciraaiian  follicle  at  a  menstrual  ]>eriod,  or 
between  two  menstrual  e|>oohB.  The  latter  has  been  termed  the  /ahe 
corpoa  luteum,  because  it  is  found  iu  virgins,  and  does  not  constitute 
»ngn  of  pre-existent  prognnnoy. 

The  Migration  of  the  Ovum.— The  number  of  ova  in  each  ovary 
amounts  to  many  thuusands.  Uidy  a  small  proportion  of  theui,  how- 
ever, meet  with  the  conditions  requisite  for  fruition.  It  is  probable 
tbat  many  ova  perish  while  still  surrounded  by  the  stroma  of  the  ovary. 
It  Iwctmi*^  an  interesting  subject  of  inquiry  as  to  the  conditions  which 
ordinarily  determine  the  passage  of  the  ovum  from  the  ovary  into  the 
Kallopuin  lube  of  tlio  (-orrespondinp:  side.  It  will  not  do  to  assume,  as 
is  usual,  a  jteculiar  erectility  of  the  Kallopiun  tube,  which  enables  it  to 
apply  its  funnel-shaped  cxtrenuty  to  the  ovary  just  at  the  moment  of 
the  rupture  of  the  GnuUiuu  follicle.  Sotting  u^idc  the  inherent  im- 
probability of  the  existence  of  such  a  degree  of  intelligetice  in  the  fim- 
brise  as  would  lead  to  the  exact  adaptation  of  the  tnt>e  to  tlie  precise 
point  at  which  the  ovnm  is  to  be  dieichargedt  it  has  been  proved  tliat 
the  Fallopian  tube  possesses  none  of  the  chanictcristics  of  erectile  tis- 
»ne.  Injections  of  its  vessels  after  death  do  not  communicate  to  it  the 
■lightest  change  of  form  or  place.* 

Muscular  action  has  also  been  often  invoked  to  explain  the  asstinied 
manner  in  which  the  fimbriie  seize  the  ovary,  but  galvanization  of  the 
IqIhts,  practiced  ui>on  criminals  recently  cxecutetl,  produces  only  i-er- 
mirtdiir  contractions,  which  do  not  affect  the  position  of  the  fimbrin-.f 
Indcod,  when  we  remember  the  jio-sition  of  the  Fallopian  tubes  in  the 
pelvia*  and  bear  in  min<l  that  they  are  at  all  times  necessarily  subjected 
to  the  prrasnre  of  the  intestines,  it  becomes  difficult  to  undersuind  how 
they  can  execute  any  very  extended  movements.! 

•  RoDQCT,  L»  Orgnne*  ftn?cliles  Jo  la  Fcmme,  Jour,  de  U  Pbysiol.,  I,  i,  18W, 
|Il3S7. 

f  HraTL,  Handlmch  der  topojfmphiMshen  Anatnmie,  Wien.  1805,  Bit  ii,  p.  810. 

S  Ht«i.t,  Ilnijilbuph  (JtT  Eiiiirewt'idelehro,  Brannscliwpijr.  IHtlO,  p.  470.  Rougcit 
(w%d»  Or^tii^  firwtili!*.  Jour.  Ul-  Iu  Physinl..  1858)  has  Ptiiilied  with  gnmt  wiro  LIib 
Amageinent  of  thr  muscular  fibers  situateii  between  tlie  ijeritrmofll  U vers  of  the 
bnM^  ligmnent.  These  AIkts  are  dirwclly  etititinuous  witli  tUr^  rl<»li(iite  external 
OHMmilar  Uvrr  of  the  titenuf.  Certnin  fif  litem  Are  so  distributed,  according  to 
Roai^  as  to  produce  by  tliwr  c<mtnu-tioTi  ft  direct  approximation  of  th^  fimliria'  to 
the  ovmry.  Ilonic  n<markii,  by  way  of  erittcisui,  that  more  iitre^!^  might  he  iai'l  ii)>fin 
t  flbcn  were  thoy  dixlribulisl  to  the  Fnllopi&n  tubes  alone.     As  htiwover,  they 
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In  the  absence  of  direct  expcriraeutul  proof,  the  suggestion  of 
Hcnle  thut  the  passage  of  tho  ovtiin  into  iho  FiiUopian  tube  is  due  to 
the  currents  produced  in  tho  serum  by  the  ciliated  epithelium,  which 
covers  both  tho  exteruiil  and  interniil  surfaces  of  th^  finibria?^  is,  on 
the  acore  of  probability,  entitled  to  the  most  consideration.  One  of 
the  fimbriae  (fimbria  ovarica,  Fig.  13)  ia,  as  we  have  already  seen,  per- 
numeully  attachei^  to  the  lower  angle  of  the  ovary.  It  is  likely  that 
tho  ovum,  discharged  from  a  Groulian  follicle,  is  fioutcd  down  by  tho 
peritoneal  serum  towaixi  tho  lower  and  outer  border  of  tho  ovary,  where 
a  sufficient  current  ts  present  to  insure  its  being  caught  up  and  con- 
veyed into  tho  iufuudibiihun  tubie.  Failures  on  the  part  of  the  ovum 
to  reach  its  destination  are^  in  all  prohiibility,  not  uncommon.  Support 
is  given  to  the  theory  of  the  importance  of  the  cilite  in  influencing  the 
migration  of  tho  ovum  by  the  observation  of  Thiry,*  that  in  batrachi- 
aus,  which  have  the  oviducts  fixed  to  the  abdominal  walls,  and  situated 
at  a  distance  from  the  ovary,  during  the  rutting  period  little  pathways 
of  ciliated  ejiithelium  form  in  tho  peritonteum,  which  collectively  con- 
verge toward  the  openings  of  the  tubes. 

Oases  of  the  complete  migration  of  tho  ovum  from  the  ovary  of  one 
side  to  the  Fallopiiin  tuh«  of  the  opposite  side  are  not  readily  e.vphiiued 
by  any  hypothesis.  Yet  the  occurrence  of  such  cases  is  undoubted. 
Pregnancy,  for  instance,  may  exist  where  there  is  complete  absence  or 
closure  of  the  Fallopian  tube  upon  the  same  side  with  tho  corpus 
luteum.  Leopold  tied  the  right Pallopian  tube  in  rabbits  in  two  placets 
and  exsected  a  portion  of  the  tube  between  the  ligatures;  the  left  ovary 
was  carefully  removed  and  the  abdominal  wound  was  closed.  After 
recovery  tlie  rabbit  was  put  to  the  male.  In  two  such  cases  pregnancy 
followed.! 

The  progression  of  the  ovnm  through  the  Fallopian  tube  is  effected 
by  the  current  produced  by  tho  ciliated  epithelium  aui  by  tho  peristal- 
tic action  of  the  ciroular  muscular  fibers. 

Feoiindatioa. — The  jnccitie  ]n>i:it  ut.  which  fecundation  takes  place 
has  been  variously  assigned  by  authors  to  tlie  tubes,  the  uterus,  and  the 
ovary.  The  question,  however,  up  to  the  present  time  is  a  purely 
speculative  one.  The  length  of  time  required  by  the  human  ovum  to 
complete  the  passage  from  the  ovary  to  the  uterine  cavity  is  unknown ; 
nor  has  as  yet  the  period  of  the  e.\tra-ovarian  life  of  the  ovum,  when 
not  vivified  by  tho  contact  of  the  male  element  of  gonoration,  been  de- 
termined. Single  observations  show  that  fecundation  may  take  place 
in  any  juirt  of  the  course  described.  The  onlinary  site  of  fecundation 
ia  a  mutter  which  remains  to  be  decided  by  future  investigations. 

sprrar)  likcwiitc  over  th«  ovait,  thoir  pmluble  oution  would  consist  in  drawing  both 
ovury  nn<i  tube  toward  the  mediun  line. 

♦  Thiry,  Gottinpen  Nuchrichlen,  1862,  p.  171. 

f  Arch,  t  Gynock.,  vol  xvi,  p.  24, 
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Fia.  31  ~S|}ermalozo«  from  till*  liunuin 
subject  imajFiiin(.'d  t-lRhr  hundred 
dlADJuluni).    (Luauhko.) 


The  t^men,  contact  with  which  is  essential  to  the  fecuudalion  of 
the  oTnm,  is  a  thick,  visoid,  albiiminons  fluid,  of  a  whitish  color  and 
peculiar  o<lor,  which  has  been  compart'd  to  that  of  the  raspings  of 
lioTie.  When  examined  by  the  microscope,  it  is  found  to  contain 
numerous  minute  anatomical  cleroenta, 
termed  spermatozoa.  Each  spermato- 
xodn  oonaiflts  of  an  oral  head  and  a  long 
filiform  extremity  or  tail.  The  head  is 
flattened,  and  measures  about  ^iiVir  °' 
an  inch  in  width.  When  seen  in  pro- 
file, it  presents  a  pyriform  appearance. 
The  entire  spcrmutozoOu  measures  from 

tdr  ^^  rH  *^'  ^^  ^^^^  ^"  length. 

The  spermatozoa  do  not  simply  float 
the  seminal   fluid,  but  possess  the 
.pacity  of  moving  from  place  to  place, 
though  endowed  with  volition.     lu- 

,  as  the  observer  sees  them  advance,  now  singly  and  now  in  shoals, 
iw  diving  down  and  then  rising  again  to  the  surface,  now  avoiding 
•me  obstacle,  or  skillfully  picking  their  way  between  masses  of  epi- 
;heiium,  it  is  difficult  to  resist  the  conviction  that  they  are  really,  what 
they  were  long  supposed  to  be,  distinct  orgatiisms  ca|>able  of  a  certain 
degree  of  voluntary  action.  But  there  is  little  doubt,  at  the  present 
iv,  that  the  undulatory  movements  of  the  tail,  which  furnish  the  pro- 
lUng  force,  are  due  to  purely  molecular  tissue  changes,  similar  to 
those  which  give  rise  to  tho  amoeboid  movements  of  protoplasm  or 
the  oscillutions  of  the  hair-like  proceascs  of  ciliated  epithelium. 

TTenlo  cslimates  that  tho  spermatozoa  travel  at  the  rate  of  an  inch 
in  seven  and  a  half  minutes.  It  is  to  these  bodies  that  the  semen  owes 
its  fecundating  power,  but  only  so  long  as  they  retain  the  faculty  of 
motion — a  faculty  which  has  been  found  to  exist  in  full  force,  within 
the  female  genital  organs,  eight  to  ten  days  after  ejaculation.* 

In  1840  Martin  Barry  described  a  point  in  tlio  zona  pellucida  (vitel- 
ine  membrane)  of  tho  rabbit,  which  appearwl  to  him  to  be  an  opening 
esigned  for  the  passage  of  spermatozoa.  At  first  embryologlsts  pro- 
nouncetl  Barry's  descriptions  to  ho  based  upon  an  illusion,  but  since 
then  the  existence  of  such  an  ojwning,  termed  later  by  Keber  the  mi- 
crnpyU^  has  been  abundantly  demonstrated  in  the  ova  of  fishes,  mot- 
]usks,  inwcta,  etc.f 

A  very  interesting  series  of  nbservationa  connected  with  this  sub- 
t  have  been  made  by  M.  Uobin  upon  the  ova  of  the  nepheUs  lutl- 
r^ris,  or  common  leech.    Tho  earliest  token  of  the  maturity  of  the 

*  LtTScmcA,  Die  Anatomici  des  maiischliehen  Beckens,  TObingen,  1864,  p.  378. 
f  rirfc  >liLXE-Et»WABH3.  Ijp^ms  d«  In  Phyjtiolojjii-,  l.  viii,  Pari;*.  1878.  pp.  361  ei 
acf.;  Wauiktilk.  Eientock  und  Nvbcocicrstock,  Staickck's  Htwdbucb,  p.  854 
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timm  consisted  in  tlic  disappearance  of  the  gorminative  ve&icle.  At  the 
same  lime  a  retraction  took  place  in  the  vitellus,  which  became  thereby 
reduced  one  sixth  to  one  fourth  in  size.  At  first  the  removal  of  inter- 
nal pressure,  consequent  upon  this  retraction,  led  to  a  wrinkling  of  the 
vitelline  meinbruue.  Afterward,  however,  a  clear,  limpid  lluid,  proba- 
bly in  part  exuded  from  the  vitellua  and  in  part  derived  by  endosmosis 
from  external  sources,  filled  up  the  intervening  space,  and  caused  tlie 
wrinkles  to  di^suppcar.  The  spermatozoa,  in  their  raoremcute  around 
the  ovum,  asgume<l  a  perpendicular  or  oblique  direction  to  the  vitelline 
membrane.     At  one  point  in  the  membrane  the  penetration  of  these 

bodies  could  be  distinctly  observed. 
At  the  end  of  an  hour  the  penetra- 
tion had  ceased,  and  then  a  little 
bundle  of  spermatozoa  could  be  seen 
arrested,  partly  within  and  partly 
williout  the  ovum.  In  the  clear, 
limpid  space  surrounding  the  vitel- 
lua, the  spermatozoa  continued  to 
move  about  actively  for  a  time,  but 
in  fifteen  to  twenty  minutes  their 
movements  began  to  grow  slow,  and 
in  a  couple  of  honra  had  ended 
altogether.* 

In  the  liuman  ovum  nothing  in 
the  nature  of  a  micropyle  has  been 
observed.  The  fine  radiate  lines  which  may  be  seen  in  the  zona 
pellucida  when  hi^h  magnifying  powers  are  employed  do  indued 
suggest  the  idea  of  mitnite  popes,  but  the  view  of  Waldeyerf  has 
been  genendly  accepted,  that  these  are  really  unchanged  filaments  of 
protoplasm  derived  from  the  cells  to  which  the  zona  pellucida  owes 
its  origin. 


^f^ik 


Fuj-  99.— Ovum  of  the  itpphelin  Tnlnrti, 
ihowiaK  rvtnwUou  of  vilvllus  and  cbe 
pi»nrtrftllmi  nf  tlip  spMrmatnana  t)iri->iiKli 
till-  vit»-lliii«-  iiiciuln-oiu-UiiaKnlllKimirw* 
huutlr*^  ai«iH'-'U'n*>     (Ki)t>ln  j 


GHANOBS    TAKINQ    place    IX    THE  OvUV    Sl'BSEQlTKlfT    TO    FKCPX- 

DATIOJf. 

In  describing  its  anatomy,  we  have  noted  that  the  ovum  was  orig- 
inally a  simple  coll,  possessing  contractility  and  other  properties  of  liv- 
ing matter.  The  ova  of  certain  of  the  sponges,  which  do  not  possess 
a  zona  pellucida,  move  about  under  the  field  of  the  microscope  by 
pushing  out  finger-likn  processes,  precisely  like  the  ordinary  ama?ba.| 
Contractile  movements  of  the  vitellus  witliin  the  zona  pellucida  have 

*  Mi'moire  snr  lc«  Pht^noinSnra  qni  so  puaent  danti  TOrale  &Tant  la  Segraeota- 
tion  d«  Vilellus.  Roars.  Jour.  rJe  1a  Phvsiol.,  t.  v,  pp.  07  rt  t»q. 

f  Waldrtek,  KiRn;tock  und  Ncbeneierstock,  Strickeb's  Haudbach  der  Lehra 
von  den  Oewpbrn.  Ki'ipsic,  1871.  p.  3M. 

%  Haecksl,  Anlbropogcnte,  Leipetc,  1874,  p.  112. 
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been  described  by  Robin  in  the  ora  of  the  leech  and  other  low  orders 
of  animal  life.* 

Willi  the  formation  of  the  dentoplasm  the  germinative  vesicle  is 
[>irded  to  the  periphery  of  tlic  ovum. 

The  maturity  of  the  ovum  18  signalized  by  tlie  detiifhnient  from 
tlie  main  mass  of  two  small  colls  termed  the  polar  globules.  Formerly 
.  tlu4  ])rt>coss  was  supj>0Bed  to  be  associated  witli  tht>  diisappenranoe  of 
tlie  germinal  vesicle.  More  recent  investigations  have  demonstrated 
that  in  the  production  of  the  polar  globules  the  germinative  vesicle 
plays  an  active  imrt.  Thus  observation  shows  that  the  latter  elongates 
in  a  radiate  direction.  Arotind  the  two  extremities,  or  poles,  nuclear 
matter  from  the  vitellus  collects.  A  separation  of  the  lines  connecting 
the  poles  next  takes  jilaoe,  and  two  new  nuclei  surrounded  by  radiate 
of  yelk  matter  result.  These  have  a  star-like  arrangement 
The  upper  polo  is  then  extruded  and  the  first  polar  globule  is  formed. 
The  process  is  then  reiwated,  and  the  second  polar  globule  is  perfected. 
Finally  the  persistent  portion  of  tlie  original  nucleus  recedes  from  the 
surface.  It  resembles  in  appearance  the  original  germinal  vesicle  with 
its  nucleolus,  and  is  known  as  the  female  pronucleus. 

The  formation  ot  the  polar  globules  is  a  sign  that  the  ovum  has 
reached  maturity,  and  occurs  independently  of  fecundation.  The  latter 
is  effected  by  the  ])enetration  into  the  vitellus  of  a  single  spermatozoon, 
the  head  of  which  is  termed  the  male  pronucleus.  The  male  pro- 
Durleus  approaches  the  female  pronucleus,  and  the  two  coalesce  to 
form  the  segmentation  nucleus  of  the  fecundated  ovum.  After  thia 
onion  has  taken  place  tho  ovum  is  tunned  the  oospervu 


r.PS: 
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M.psr. 


L  — r^rtlllDitlnR  nt  nnim  nf  a  njnllu«ik  lKl\i»{n  viriti(f').    A,  onim  wndlnp  up  a  prrtubw- 

•  1-1  nui-t  thi*  ftiV'r(ii«Ui7"»'"io      H.  upproaoli  of  nioli-  proiiut-U'U'i  lii  iin-t-t  tlu-  friualv  pro- 

anclrua     /'.  /'.v,  rrituk?  proaucleiis  ;  At.  I'y,  male  priiuuclt*u<t ;  N,  t}i>rniuilu£oOti. 


Almost  immediately  after  the  production  of  the  segmentation  nucleus 

itdirtdos  into  two  nuclei.     By  a  similar  process  of  cleavage  the  vitellus 

.likewiife  divides  into  two  halves.     The  nuclei  act  as  central  points, 

rttroand  whieh   collect   the  molecular  and  viscid  portions  of  the  pro- 

toplmsm.     In  this  manner  the  ovum  is  divided  into  two  new  cells,  which 

differ  soroowhat  in  size,  and  which  tie  near  together  within  tho  zona 

•Haickei.,  Anthnqwi^rtiin.  I.oipsic.  1874,  pp.  tOO  et  stq. 
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|>elluckia.  The  larger  cell  and  those  subsequently  derived  from  it  are 
termed  the  epiblustio  spheres  and  the  smaller  one  with  its  product* 
aro  termed  hypobladtic  spheres.  To  the  cleavage  process  by  which  the 
single  cell  has  been  converted  into  two,  the  term  segmfntation  ia 
applied.  By  couliuued  segmeutatioa  the  two  cells  are  divide*!  into 
four»  the  four  iuto  eight,  and  so  in  suoceeBioni  until  finally  a  great 
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Flo.  M.— Ttonnitlan  of  the  hlaxtodermlc  vcidcltj  (Van  BenfdenX  A.  D.  C.  n.  itoHrttonii  nf  or*  L. 
MHsoMiiTe  flUeva  of  deTflopmuDt  in  tbe  rabbil ;  ty,  toiia  pellucliU  :  cp.  opibliuitlu  cvUa: 
Akp.  hr|K>blMUo  oeUa. 


multitude  are  generated,  all  closely  crowded  together,  and  giving  to 
the  ovum  a  mulberry  appearance;  whence  the  terra  ra or «/«  has  been 
ap])lic<l  to  the  ovum  at  this  stage  of  its  development 

When  the  segmentation  process  is  completed,  the  epiblast  cells 
occupy  the  outer  circumference  and  line  the  inner  Burfaco  of  the  zona 
pellucida,  except  at  one  point,  termed  by  Van  Beucden  the  blastophore. 
They  are  clear,  and  have  an  irregular  cubical  fonn.  The  hypoblast 
cells  form  a  solid  mass  in  the  center.  They  are  granular,  polygonal, 
and  are  somewhat  larger  than  the  epiblast  cells. 

The  cpibUkit  cells  next  grow  over  tho  blastophore.    A  layer  of  fluid 
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Fro.  av  -  DlaBTAmmjiUe  Mo- 
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blut  :  y.  »,  yvlk  Mac. 


then  forms  within  the  morulu,  by  means  of  wliich  the  epihlast  and 
hypoblast  cells  are  separated  from  one  another  except  at  tho  point 
when)  tho  blaatophoro  hnd  preriouely  cxiRted. 
Bv  an  increase  of  the  fluid  the  moniia  is 
conyerted  into  a  globular  vesicle,  termed  the 
blastodermic  vesicle.  The  hypoblast  cells  are 
^pressed  to  the  circumference,  where  they  form 
leuft-shapcd  mass  attached  to  the  epibljist 
ills  and  projecting  into  tho  cavity  of  the 
^Tcricle.  Tho  blastodern\ic  vesicle  continues 
to  enlarge  rapidly/  The  hypoblast  cells  be- 
5me  flattened  and  spread  over  the  inner  sur- 
of  the  epiblast.  The  central  part  thick- 
*nd  forma  a  dark  spot,  which  constitutes 
'the  commencement  of  the  embryonic  are/i ; 

upon      sec- 

I  ^^^H^^^  tioQ,        the 

^^^^^^^^^^^ 

^^^^^^^^^^^^  area     fotinrl       consist  of  three  lay- 

"^    ^^^^^■fl  ^^^^^A  ^^  ^^^  outer  composed       epi- 

^^^^^H  ■   ^^^^^H  blast  cells,  and  two  inuer  layers  com- 

I      ^^^^H  l~^^^^^H^'"°     posed  of  hypoblast  cells.     The  former 

^^^^B^^  '^^^^B  takes  no  active  part  in  the  formation 

^^^^y^H    ^^^^V  of  the  embryo,  but  disappears  at  an 

T  ^\  ^^^V  early  period.     Beyond  the  embryonic 

^^^^Jlk^^^V  area  tlifi  epiblast  cells  help  to  form  tho 

I         ^^^^lll^^^v  amnion.     The  hypoblast  cells  uloue 

I  ^^^^II^^^^V^'^  contribute   to  the  formation  of   tho 

I  ^^^11  ^^^V  ^^^^  being.     The  outer  layer  becomes 

I  ^^^U^^^H  ^^^  epiblatft,  and  the  inner  layer  forms 

I  ^^H^^^B  ^^®  hypoblast  of  the  embryo.     Sub- 

I  ^^^^^^^H  scqucntly  a   third   intermediate   cell 

I  ^^^^^^m  layer,  tenned  the  mesoblast,  develops 

^^—  ^^^^^m  between  tho  embryonic  epibtast  and 

^^™  ^^^^  hypoblast     At  a  later  period  the  cells 

of  the  mesoblast  and  of  tho  hypoblast 
sprciul  by  peripheral  extension,  and 
finally  line  the  inner  surface  of  the 
primitive  epiblast.* 
Withont  entering  minutely  into  the  subject,  it  may  be  well  to  state 
that,  according  to  present  views,  the  three  layers  existing  at  the  em- 

•  Thja  ile.'vriptinTi  13  taken  from  Van  Benpil^n'-s  Dcvi^loppoment  Euibrronnaire 
drs  M»int[uf>.n'9,  Bull,  de  fAi'ml.  Bflgitjue,  18*4.  yidc  tmnylution  in  articlu  The 
Philology  lujd  Hi»)oUigy  of  Ovulation,  Meimtmafititi.  and  FvrliHzAtion,  etc,  by 
Keir«U  Martin,  Uir»t's  Siiyi^teai  of  Obetetrlcv,  vol.  i,  p.  101, 
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bryonic  area  arc  assumt'd  to  have  tlio  following 
relaiiuna  to  the  ulterior  developraeut  of  the  body: 

Tiio  epibla^t  is  concerned  in  the  formation  of 
the  epideriDLs,  hair,  nails,  the  cpilholium  of  the 
month,  nosp^  and  of  the  cloaca,  the  glandular 
structures  of  the  skin,  the  brain,  the  spiual  cord, 
and  the  organs  of  s|)ecial  sense. 

The  liypobliist  furnishes  the  epithelium  lining 
the  walls  and  glands  of  the  iuteytines,  and  the  epi- 
thelium of  the  lungs  and  of  the  air  passages. 

The  incsoblast  gives  rise  to  the  cerium,  the 
mnsclcs  of  the  trunk,  the  bony  framework,  the 
connective  tissues,  the  muscular  structures  of  the 
digestive  tracts,  the  blood,  the  blood-vessels,  and 
the  genito-urinary  system.* 

The  first  change  observed  in  the  embryonic 
area  consists  in  the  appearance  of  a  dark  streak, 
the  primitive  streak,  due  to  a  thickening  of  the 
mcsoblost.  It  becomes  grooved,  and  is  known  as 
the  primitive  groove.  It  has  nothing  to  do  with 
the  development  of  tlie  embryo.  The  embryonic  area,  wliich  was  pre- 
viously of  a  rounded  form,  now  assumes  an  ovoid  shape.     In  frout  of 


a  pr~ 


Fill  37  -TVvntal  Tiew  « 
ftnl'rvniiio    nrua     , 
Iklasti^Irnii  cif  chirk 
lin*'r  thf  mtvliilJ 
fokl^    hnvt?    atvliM 
(ivnr  anil  met  for 
KTfut  jwvrl   of   llii- 
fxtftit  but  liMTi'  no 
ret    fuw<l   tovnthw^ 
n.  ;«-,  AntMior  pniC 
or  primitive  groorv  j 
l>.  j>r.     ronirauii 
powtt-rlor     |i*rt 
primitive  gniOTe. 
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Fio.  SR,— TniniiTeTiW'  itwtlon  throitirh  Ihw  embry"  "f  the  chick  h  ft-w  hiiura  aXXk'x  tb*  onmnuvrt^ 
iiiriit  I'f  liifuliaiioH  A,  e|)l)>laftl  :  »i.  external  xTratum  nf  tii«*ihlatt;  /,  tutcmal  sUiktuui  nT 
tui-ftoliLasI  \  lit  by))ul]U«t :  n,  RiMluilary  grouve  ;  2,  i:bortli)i  ilontalla. 


/ 


the  primitive  trace  two  ridges  aro  formed  by  a  thickening  of  the  epU 
blast.    These  liiJiges  are  known  as  the  medullary  folds.    They  boun-* 

a  furrow  termed    the   medulhtr^ 
groove.    The  folds  at  first  diver 
behind,  but  soon   converge  ai  1l 
meet  so   as   to   include   betwo  it| 
them  the  front  portion  of  ih 
primitive  trace. 

Ujion   microscopic   examinH- 
tion   of  a   transverse  section  oi 


ch 
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Ftn.  nn  — PlBfrniiii  n-prcwntltic  trnuBVfpBO  jfv 
Hi'li  Uironrh  the  f-mtiryoor  a  clilck  a(  Ul« 
I'tul  tif  111)-  ttrat  liny  of  intriilHition.  ni,  tne- 
ilullary  plntt^  ;  ch,  chnnln  iliintaUn  ;  c,  rer- 
tclirftl  uh«)nld  ;  a  y,  alMlntnJual  ftlatiii. 


*  IIafxkel.  AnLhn>jwipenie.  p.  218.     Arcordinjj  to  His,  the  llirw  primttire  I*, 
era  are  oonwmet!  in  Ihe  forraiilion  of  tlio  epillipliii],  the  mu^rnlnr,  nnri  the  nor 
tisrac*  only,  whorojis  Ihp  bliuxl  urn!  i-onnoctive  tissinw,  cumprisinK  Ihe  leiieooyl-: 
the  ml  blovJ-corpusdus,  the  blouU^gltindSf  thu  euUulbelia,  and  nil  the  conDectiTr 
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form  a  closed  tiibo,  the  tubus  vietiuUari-*,  in  wliich  ia  developed  the 
centrul  uervous  system.  Thus  it  will  be  noticed  that  the  orpan 
through  the  ugoncy  of  which  the  iudividual  ia  brought  into  contact 
with  the  exterual  world  is  primitively  derived  from  the  epibla^tic  layer. 

The  intermediate  layer  (mesoblust)  now  separates  into  an  internal 
and  cxterual  stnitun^  the  existence  of  which,  it  has  been  noted,  was 
indicated  at  nn  earlier  suige.  Those  two  strata  remain  united  by  their 
inner  borders,  and  form  later,  at  the  point  of  union,  tlie  mesenteric 
folds.  The  outer  extremities  of  the  inner  of  these  strata  now  curve 
inward,  and  tinally  unite  together  to  form  the  intcetinc.  They  inclose 
at  the  same  time  the  hypoblast  The  closure,  uuHke  that  of  the  dorsal 
plates,  takes  plaoe  from  front  to  rear,  as  well  as  from  tho  two  sideg. 
The  iulL'stinul  lube  is  thus  formed  from  the  inner  stratum  of  tho 
raesobla^t,  which  furnishes  tho  fibro-museular  ti^ues,  and  from  the 
hypoblast,  from  which  the  glandular  structures  are  derived.  A  por- 
tion of  the  blastodermic  vostclo  is,  however,  nut  iucludod  in  the  in- 
testinal tul)o,  but  hangs,  during  the  early  mouths  of  gestation,  from 
the  body  of  the  embryo,  and  ia  termed  the  umhilical  vesicU  (n  v). 
Finally,  the  epiblast  and  the  outer  stratum  of  the  mosoblast  (tho  fibro- 
muacular  layer  of  tho  trunk)  curve  forward  and  inward  bo  as  to 
inclose  a  long  cavity  which  surrounds  the  intestine.  This  cavity  in 
mammals  subsequently  becomes  divided  by  the  diaphragm  into  thorax 
and  abdomen. 

The  body  of  the  embryo,  seen  in  profile,  at  the  time  these  change* 
are  going  on,  possesses  a  thickened  anterior  or  cephalic  portion  and  a 
tapering  posterior  extremity.  It  manifests  at  an  early  period  a  tend- 
ency to  elevate  itself  above  tho  level  of  the  area  gerrainativa.  The 
back  becomes  arched,  aiui  the  extremities  approximate  toward  one 
anotlier.  Fluid  coUecU  between  the  two  strata  of  the  mesoblast  and 
separates  tliom  from  one  another.  Of  these,  the  outer  stmtum  forms  a 
union  with  the  primitive  epiblast  so  as  to  produce  a  single  membrane, 
folds  of  whieh  rise  at  tho  same  time  from  the  extremities  and  sides 
of  the  embryo,  and  encompass  it  with  an  outer  wall  or  parapet.  In 
the  process  of  growth  these  folds  approach  one  another  over  tho  dor- 
sum of  tho  embryo,  and  finally  unite  together.  Thus  a  sac,  including 
the  embryo,  is  formed,  termed  the  amniou,  tho  carity  of  which  sub- 
sequently IDIs  with  fluid. 

XOUKISUMKST  OF   THE   EmBRYO. 

It  now  becomes  a  matter  of  importance  for  us  to  consider  the 

sources  from  which  the  embryo  receives  the  Jiutritive  materials  requi- 
site for  its  further  growth  and  development. 

The  ovnm,  in  its  passage  through  the  Fallopiau  tube,  is  increased 
iu  size  by  absorption  of  albuminous  materials  from  -^  of  an  inch  to 
from  ^  ^o  ^  ^f  an  inch. 


•  •  t  •  • 
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Pio.  43C.— Dbucrom  Hliowlns  forly 
Blmgts  In  ttvvelDpiiK-m  or  annJon. 
n,  n,  eplltlntit,  rlttlnj;  up  over  tlie 
(Jonuni  of  «iiibr)''-'  tn  form  Uin 
amiilotlc  folds ;  p.  ftlUutub ;  v, 
umblUcal  teslcle. 


In  deioribing  the  formation  of  tho  intestinal  tube,  it  -was  noted  thut 
a  portion  only  of  the  blastoiierraic  vesicle  was  included  by  tlio  curving 
iD^rard  of  the  inner  stratum  of  the  mesobtust,  while  a  portion,  known 
OS  tho  umbilical  veaiclo,  hung  from  tlie  abdoracm.  Tlie  umbilical  TCBicle 
is  lined,  like  ibe  intestinal  tube,  by  the  hypoblast,  and  is  covered  by  an 
extension  of  the  inner  stratum  of  the 
mesoblaat.  At  first  the  cavity  of  the 
Tesicle  oommuuicatea  with  the  intestine. 
VeneU  from  the  intestinal  tube  arc  dis- 
tributed over  lU  surface,  through  the 
medtom  of  which  it  contributes  to  the 
noariBbment  of  the  embryo.  This  ar- 
nmgement,  however,  is  only  temporary. 
Tfie  passage  very  soon  becomes  obliter- 
ated, and  the  remains  of  the  umbilical 
vesicle  hang  downwnrd,  attached  by  an 
impervious  pedicle  to  the  intestine. 

From  the  time  the  ovum  has  passed 
into  the  nteni8,  however,  it  derives  its 
main  nutritive  supply  from  the  mucous 
membrane  of  tliat  organ,  at  first  by  simple  absorption,  and  afterward 
by  the  formation  of  the  placenta,  nn  organ  through  which  tho  blood  of 
ibe  tolOB  circuUtes,  sejiarated  from  that  of  tho  mother  by  the  thinnest 

of  partitions.  Through  the  party- 
wall  there  pass  to  the  foetus  all  the 
materials  necessary  for  existence 
and  growth,  and  from  the  foetus 
the  excrementitious  principles  rep- 
/#  Vu^^^^^V  ^^^^^L\\  resenting  tho  waeto  which  is  inci- 
*'■     ^^^^"  ^^^^^l .      dent  to  vital  action. 

There  is  nothing  in  physiology 
more  interesting  than  the  proce^ 
by  which  the  circulation  of  tho 
fa»tus  is  brought  into  close  rela- 
tion with  that  of  the  mother.  It 
includes  the  consideration  of  the 
aUtinfoia,  the  chorion,  the  devidun^ 
aud  finally  the  joint  product  of 
them  flll,  viz.,  the  phceutn. 

The  AUantolB  and  Cborion.— 
The  chorion  is  tho  external  mem- 
that  invests  the  ovum.  IWfore  the  formation  of  tho  amnion  it  con- 
simply  of  the  zona  pcUuoida  or  vitelline  membrane.  As  tho  ovum 
ti  received  into  the  uterus  the  vitelline  membrane  becomes  covcretl  with 
amorphous  villi,  wbich  help  to  fix  the  ovum  in  the  uterine  cavity. 


Fra.  W  — Dlnimuii  fchowinu  compWlon  of  the 
snuilim  auil  fnriTtuM'tn  of  the  cbork>n. 
A,  antiilon  :    I    <  I-i  ;    2,  imtrr 

lamlnit  of    the    ■  '■  rln*uir»*  <>f 
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Flo.  -H.— HiimAn  «>m1tryn  nt  th^  thfH  WiH>k.  nhnwln^ 


After  the  completion  of  the  amnion  by  the  closure  of  the  amDiotio 
foKls  it  remains  for  a  time  uttuclicd  to  the  outer  lamiua  of  the  epiblast, 

at  tUti  ]xjiiit  where  the  folds 
meet  over  the  back  of  the 
embryo.  The  outer  lamimi 
meantime  expands  until  it 
comes  in  eontaL-t  with  the 
vitelline  membrane,  which 
then  dismppears.  Thus  the 
outer  lamina  bocomea  in  turn 
the  external  covering  or 
chorion.  The  new  chorion, 
like  the  one  it  superseded,  U 
speedily  covered  by  a  growth 
of  nun- vascular  viIloi!iitic& 
These  villositiea  are  not 
solid,  but  hollow,  like  the 
finger  of  a  glove.  They  soon 
reach  an  extraordinary  de- 
velopment. New  villi  sprout 
upward  from  the  chorion, 
the  older  ones  push  out  buds  and  lateral  offshoots,  so  that  already  in 
tbe  third  week  tlje  entire  surface  of  the  ovum  is  covered  with  a  dense 
forest  of  villi,  presenting  the  most  delicate  and  graceful  characters. 

We  have  just  noted  that  the  um- 
bilical vesicle  was  a  temporary  struct- 
ure, and  only  for  a  brief  i>eriod  of 
physiological  importance.  Mean- 
time a  new  organ  is  developed,  by 
meana  of  which  a  vascular  connec- 
tion is  established  between  the  em- 
bryo and  the  villi  of  the  chorion. 
This  organ  ia  termed  the  aUanfoU. 
The  allantois  liegins  as  a  sac-like  pro- 
jection from  the  posterior  extremity 
of  the  intestine  at  the  time  when  the 
amniotic  folds  rise  up  in  the  form 
of  an  embankment  around  tho  em- 
bryo (vide  Fig.  43).  At  this  time 
the  umbilical  vesicle  is  still  very 
large.  Tho  allantois,  like  the  umbilical  vesicle  and  the  iutestine,  is 
composed  of  two  layers  derived  respectively  from  the  hypoblast  and 
the  inner  stratum  of  the  mesoblost.  It  speedily  becomes  vaaoular,  and 
increases  rapidly  in  size.  The  inner  surfueea  of  the  sac  soon  adhert* 
together,  so  as  to  form  a  single  membrane,     lu  the  counse  of  the  third 


Fio.  «.— I.  exoc^nrlon  :  8.  ^iwlncborton :  V, 
timblimi  T(Mick< ;  .1.  atiinion  ;  P,  pMl* 

cle  of  cUlantoiii. 


Pi»,  I. — Hutuan  erobrron,  »t  ihc  nintli  week,  rt-morfd  from  Ilic  metnhrftaus ;  three  limes 

the  n&tunl  time  (RnlU 
fio.  t— HuiDAn  eaibryon,  at  ihr  twelfth  vrerk.  tnuloxnl  in  the  vnnifm;  nstural  rIxc  (KrdI). 
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.  the  allautoia  roaches  ihe  chorion,  over  which  it  spreads  and  forms 
complcU:  voBculur  lining.  Accordiug  to  tho  usual  ucceptutiun,  tlio 
Teasels  of  the  allautoia  everywhere  penetrate  into  tho  villi  of  the 
chorion.  Then  the  chorion  and  allantoic  fu«o  together,  and  form  by 
their  consolidatiou  a  compound  membruue  termed  the  permanent 
rh'trion*  At  first  the  embryo  is  connected  with  the  vascular  chorion 
by  two  arteries  and  two  veintt.  Tliu  two  arteries  jiei'sist  as  the  arteries 
of  the  umbilical  cord.  One  of  the  two  veins  disappears,  while  the 
other  becomes  enlarged  iu  proportion,  and  forms  the  umbilical  vein. 

With  the  growth  of  the  ovum  its  surface  diminishes  in  vascularity, 
except  in  the  neighborhood  of  the  attachment  of  the  allantoic  vessels, 
at  which  i>oiut  the  villi  increase  in  size  and  profusion.  Over  tlie  rest 
of  the  ovum  the  villi  atrophy  and  disjippcar.  Thus  the  greater  por- 
tion of  the  chorion  becomes  smooth,  while  about  one  third  of  its  sur- 
face  is  covered  with  a  thickened,  shaggy  portion,  destined  to  contribute 
to  the  formation  of  tho  jilncenta. 

The  Decidu». — When  the  ovum  passes  from  the  Fallopian  tubes  into 
the  uterus,  it  finds  the  mucous  membrane  prepared,  by  certain  changes, 
for  ita  reception.  These  changes,  as  shown  in  a  specimen  examined  by 
Dr.  Kngelmann,f  in  the  first  mouth  ronsistAHl  of  a  tenfold  increase  in 
thickness  (two  fifths  of  an  inch).  The  tissues  were  intensely  vascular, 
and  the  entire  mucous  uiembrano  was  thrown  into  convohilions.  The 
thickening  was  mainly  due  to  an 
increase  in  the  elements  compos- 
ing the  interglandular  connective 

le.     This  was  more  espeeiuUy 
ti«  case  in  the  npper  layers,  where 
the  cells  were  like  those  of  yonng 
-eonneciive  tissue.    A  soft,  pul]>y 
lite  of  the  mucous  membrano 

occasioned  by  an  augmented  production  of  the  amorphous  inter- 
tllalar  substance  which  chararterizes  connective  tissue  in  the  embry- 
onic state. 

It  is  this  thickened,  vascular,  softened  mucous  membrano  which 
furnishes  the  tiecidua  vera. 

The  ovnm,  soon  after  its  entry  into  the  uterus,  finds  a  lodgment  in 
one  of  the  folds  of  the  decidua  vera.  This  takes  place  usually  in  the 
npjwr  portion  of  tho  uterine  cavity,  njion  the  posterior  wall,  near  one 
of  the  tubal  orifices. 

The  jioint  of  attachment  between  the  orum  and  the  decidua  is  dis- 

*Tho  oater  portion,  derircd  from  the  epiblast,  fiirni5hcs  tlw  epithelhim,  and  is 
rUc«1  thf  ejorhttrinn.  while  tho  inner  ^lusouliir surface  furnished  by  the  allantois  is 
rmtitled  the  nndoehorion. 

f  K»QUUUA%H,  Mucotu  Membmno  of  the  Cterus,  Amer.  Jour,  of  Ob»teL,  May, 
10T3w 
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Tia.  47. — FUrmallou  nf  deciUim  conipletiHl.    u,  decldua  re- 
fleXA  :  b,  iteciiluB  vers  :  r.  ilwiduK  twrnHliui. 


tin^iahod  as  the  decidua  serotina.     It  is  pliysiologi cully  important  as 
the  aito  nf  the  placenta. 

Tlie  ovum  is  not  einiply  adherent.     It  lies,  tis  it  were,  imbedded  in 
the  tumefied  membrane,  folds  of  which  grow  np  arouiid  it,  and  finally 

meet   so  as    to    inclose 
c  it   in   a  cavity   of    its 

own,  shut  off  from  the 
general  cavity  of  the 
nterus.* 

The  folds  of  mucous 
membrane  whirh  inclose 
the  oviirn  are  termed 
the  dfcidua  rrjiexn. 

The  space  between 
tlie  di;cidua  vera  anil  rtv 
flexa  is  fillcil  by  opaque, 
viscid  mucus. 
The  Placenta  ^The  villi  which  cover  the  chorion  become  imbedded 
in  the  soft  tisanes  of  the  decidua,  and  derive,  by  absorption,  nutritive 
materials  from  tlie  circulatory  system  of  the  mother.  After  the  for- 
mation of  the  permanent  chorion,  by  the  extension  of  the  allantois  to 
the  inner  siirface  of  the  egg,  the  ollantoic  veaaels  convey  the  ubsorbwl 
materials  directly  to  the  embryo.  At  first,  absorption  take:*  place  from 
the  entire  circumference  of  the  chorion,  but  with  the  enlargement  of 
the  ovum  there  enauea  a  thinning  of  the  reflexa,  with  obliteration  of 
its  vessels.  At  the  same  time  the  villi  ceaflc  to  grow  over  that  portion 
of  the  chorion  in  contact  with  the  reflexa,  and  the  whole  process  of 
exchange  between  foetus  and  mother  becomes  concentrated  at  the  de- 
cidua serotina.  At  this  point  the  chorion,  in  place  of  becoming  bare, 
is  covered  with  an  infiuite  multitude  of  villi,  which  enlarge,  lengthen, 
and,  by  pending  out  lateral  offiihoota,  assume  an  arborescent  appear- 
ance. Tlie  villi  are  arranged  in  tufts,  sixteen  to  twenty  in  number, 
which  together  form  a  soft,  spongy  mass,  and  constitute  the  fetal 
portion  of  the  placenta. 

The  uterine  mucous  membrane,  in  which  the  villi  lie  imbedderl, 
contributes  likewise  its  share  to  the  make-up  of  the  completed  pla- 

•  IrfOpold,  in  his  Aocniint  of  llie  uterino  mtirous  mcnibrane,  adnpt.t  Rpicliprt's 
ticw  of  the  formAtion  nf  the  rcllcxii.  vi/„.  that,  owini;  t«t  the*  less  rufiil  itiL-rc»i>e  in 
the  growth  of  the  ."erotinu,  the  civum  become*  huritd  in  ihe  Ihiokening  of  the  vera. 
— (  Vidt  StuJten  tilK-rdie  Uternss<>hl(>iiuluiut.  etc..  Areh.  f.  Gynaf^k..  Bd.  xi.  p.  45.'*,) 
In  opposition  to  the  (uicopted  view  thftt  the  dccidim  is  tho  lumofii-d  muoous  mcm- 
brane,  ErwiUni  (On  the  Utrieular  GUiids  of  the  Cterus,  translated  by  Mftrt-v) 
insiftd  that  both  the  vera  and  reflexa  aro  organs  of  new  fonnation.  the  products  of 
exudations,  the  ne<>-forinative  pHK-cs?  confii.Kting  in  iht*  pm<bic'tinn  nf  new  vessels 
with  single  endothelial  walls,  from  Ibu  surface  of  which  the  decidoal  cells  are 
elaborated. 
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ccntA.  The  structure  of  this  so-cnllctl  maternal  |tortiuu  of  the  orpin 
hAS  bcon  the  subject  of  mucli  ililTerence  of  opiuion.  Indetnl,  an  in- 
telligible idea  of  it5  anatomy  can  hanlly  be  couveyed  without  a  pre- 
liminary consideration  of  certain  puinta  conuectcMi  with  its  develop- 
ment. 

Thus,  the  villi  are  often  erroneously  described  as  ])enetrating  direct- 
ly into  the  glandular  etnictures  of  the  adjacent  uterine  mucous  mem- 
hmne.  Professor  Turner  has,  however,  couclusively  shown  tliut,  in  all 
tho  less  complicated  placental  forms  throughout  tho  animal  kingdom, 
the  depreBsions  or  crypU  into  whioh  the  villi  dip  occupy  tho  soft, 
pulpy,  interglandular  tissues.  Engelmann  further  dmws  attention  to 
the  large  size  of  the  terminal  uprout-s  of  tlie  villi  in  the  human  placenta, 
vbich  would  render  their  entrance  intn  the  glandular  tubtles,  unless 
by  a  mere  exceptional  chance,  a  mechanical  impossibility,  itoreover, 
Frieillrmder  *  has  demtinslmtcd,  as  will  be  again  noted  hereafter,  tho 
niistouce  of  the  enlarged  flattened  glands  i;i  the  serotina  even  after 

Mpsrotiou  of  tite  idacentu  at  childbirth.  It  may  be  deemed,  there- 
fore, as  fairly  settled  that  the  maternal  portion  of  tho  placenta  is  de- 
rived from  the  tissues  occupying  the  spaces  between  the  glands,  and 
not  from  the  glands  themselves. 

In  tho  m«/7r,  the  relations  of  the  villi  to  tho  uterine  mucosa  are  of 
tho  jiimple.si  character.  With  a  little  force  it  is  possible  to  draw  tlio 
villi  from  the  crypts,  which,  on  vertical  section,  are  seen  to  be  cup- 
like depressions  between  tho  glands.  The  crypts  are  surrounded  by 
a  dense  capillary  i>lexu3,  and  are  lined  by  epithelial  cells.  The  epi- 
thelial celts  are  partly  columnar,  like  those  covering  the  mucous 
membrane  of  the  utems  in  the  unimpropnated  state,  while  others  are 
*o  swollen  out  that  their  lengtli  but  little  exceeds  their  breadth, 
vhilc  others  arc  of  irregular  ahajK^  Transitional  forms  prove  the 
derivation  of  the  irregularly  shaped  colls  from  ordinary  columnar 
epithelium.f 

lu  the  arrangement  just  described,  it  will  bo  seen  that  the  villi 
containing  the  vessels  communicating  with  the  f<Btus  dip  into  crypts 
in  the  uterine  mucous  membi-ane.  The  cri.'pt-walls  are  highly  vasrn- 
lar,  and  are  lined  with  epithelium.  There  is,  therefore,  no  direct  com- 
munication between  tho  fetal  and  maternal  blood- vt'ssels.  Tho  crypts, 
however,  elaborate  a  secretion,  termed  by  Ilaller  uterino  milk,  which 
contains  fatty,  saline,  and  albuminous  matters  dissolved  in  water.  The 
atcrino  milk  is,  therefore,  well  qualified  to  servo  as  a  nutrient  matc- 

•  FRiCDLZxuEk.  Cnteniuchungen  tlbor  den  rtcnw.  187i> — Vi;ber  die  InnenflSi-he 

d«  ricms  post  partoin,  ^\rch.  f.  OyuBck.,  Bd.  ix.  p.  25.  1876.    Fried liindiT's  ol>- 

LfNratlniut  have  iieen  cunfinncd  by   Kundrat  and   Engclmanii,   Ijanf^lian?,  and 

f  Vrotetaor  Tt'axEit,  TheStruc'.ure  tf  th«  Piaoenta,  Jour,  of  Anat.  and  PhysloU 
vaL  X,  p.  130. 
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rial,  and  U  without  doubt  nbsorbed  by  the  villi  for  the  benefit  of  the 
foetus.* 

lu  the  rff/,  the  villi  of  the  chorion  have  the  form  of  broad,  einuona 
Iwiflets,  wliich,  about  the  completion  of  one  half  the  period  of  gesta- 
tion, are  so  interlocked  with  the  crypts  that  the  two  surfaces  can  not 
he  disengaged  from  one  another.  Vertical  sections  show  thai  the  walls 
of  the  crypts  closely  follow  the  einuoeities  of  the  villi  in  such  wise  as 
to  form  an  intimate  investment  for  them.  Injections  of  the  maternal 
capillaries  show  them  to  be  dilated  to  two  or  three  times  the  size  of 
the  capillaries  in  the  fetal  villi. | 

In  the  hitman  placenta  the  relations  of  the  villi  to  the  uterine  mu- 
cous membrane  differ  somewhat  at  different  stages  of  development 


Fio  4R— rMa«TfliiTi '»hnwln(t  the  hranchlnfr of  thi*  villi  anrt  thft  t^nnni'ctfoii  of  the  Ur«>r  tninks  1 
with  (Ii<4  plai-4'iitA.     ri,  L-tiitfiiii)  ;  b,  priiimry  Iruok.  wilh  rudiatL*  brtLiiL-lu-s  ic):  i(.  the  turliMrf  1 
lir»ncll»3".  which  either  dirwtly.  nr  after  pirvlnus  riii'lilon  irt'i,  p^netratr  the  pincenta  ma- 
icnift  if).    Tbe  frae  tenolnat  tufU  (e)  nrv  liuUcated  only  at  a  fewr  polata.    (LanefaRiia.) 


Thus,  at  firitfy  the  empty  cylindrical  villi  simply  sink  into  the  soft, 
pulpy,  intcrglandular  spaces.  Next^  as  the  villi  sprout  and  become  vas- 
cular and  arborescent,  projections  formed  from  the  proliferation  of 
the  superficial  portion  of  the  serotina  grow  around  the  ofTtihootfi  and 
branching  processes.  At  this  time  we  distinguish  in  the  placenta  a 
fetal  portion,  Xha  phcenta  foetalis^  composed  of  the  villous  tufts  of  the 

•  The  uterine  milk  can  not  be  obtained  fmtn  flic  placenta  of  the  rimro  unmixed 
with  the  secretions  from  the  uterine  gUmU.  The  nnnlyses  of  PnifoMoru  Provost, 
Schloasberger,  and  Garagee  were  made  u|K>n  n  fluiri  derived  from  polyootyledonotis 
platwiit*.— <  Vide  Structure  of  the  PlacenlA.  p,  1 76.)  Morrnkvn  (Sioherer  N'ai-hwpis 
tier  Utcrinniik'h  beim  Mens^'hen,  Zlschr.  f.  GeburUk.  und  Gynock.  Bd.  vili,  p.  258) 
olairos  to  have  domonstratiKl  the  preftenue  of  uterine  milk  iu  the  human  placenta 
likewise.  This  ho  obtained  by  the  insertion  nf  capillary  1ub«s  into  the  substance  of 
the  placenta  from  its  maternal  surface.  The  fluid  consisted  of  serum,  of  aome  of 
the  formed  elements  of  the  blood,  and  of  a  muUitude  of  sphericAl  bailies  which  he 
ru^rded  as  analogous  to  milk  globuleifi,  Webth,  however  (Ueber  die  sogenannie 
Uterinmilch  des  Menschen.  Arch.  f.  Gynaek..  JiJ.  xxii.  p.  233),  bus  shown  that  this  so- 
called  uterine  milk  is  a  post-mortem  production,  not  present  dirpctly  after  delivery ; 
that  the  serous  portion  \^  derived  from  the  villi,  and  tbe  formed  elements  from  the 
exoehorlal  cells. 

f  TuHNEB,  op.  ciL,  pp.  l&S*  UA, 
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OTnm,  and  a  uterine  portion,  the  placenta  utcHtui^  derived  from  the 
tLs^uM  of  the  serotina. 

In  tike  third  anil  fourth  months  the  nnion  of  the  fetal  and  maternal 
tianies  is  ver>'  iutimatu.  Hnt  8ul>so(|uctitly  the  growth  of  the  uterine 
tissoe  does  not  keep  pace  with  that  of  tho  WUi,  so  that  the  mature 
placenta  ia  almost  altogether  a  fetal  org-an.  A  laver  of  nt«rino  mu- 
cosa, not  exceeding  ^g  of  uii  inch  in  thickue-sa,  covers  tho  surfm^e  of 
the  placenta  after  delivcrv.  Between  the  cotylodons,  however,  thin 
partitions  from  the  serotiua  extend  downward  for  a  considerable  dis- 
tance, though  never,  except  near  the  borders,  as  far  as  the  chorion. 

Sections  through  the  hardened  placenta  show  that  the  main  villous 
trunks  divide  at  a  short  distance  from  tlie  chorinn.  The  secondury 
branches  asaame  a  mdiute  direction,  from  which  proceed  tertiary 
brancheis,  which  terminate  in  club-shaped  extremities  and  bury  them- 
selves in  the  serotino.  From  these  tertiary  branches  line  lateral  ones, 
having  a  dendritic  arrangement,  are  given  off,  and  till  the  8paces  be- 
tween the  tertiary  tninks. 

Many  of  these  lateral  tuft^  are  attached  directly  to  the  serotina, 
And  till  np  in  part  the  interval  between  the  larger  radiate  branches; 
others,  again,  float  freely  in  the  blood-currents  derived  from  the  ma- 
ternal Teasels.* 

The  precise  origin  and  nature  of  the  vascular  spaces  between  the 
villi  have  been  a  prolific  subject  of  discussion.  In  the  early  months, 
we  saw,  the  serotinal  projeotiona  extended  deep  down  between  the 
villi,  and  contained  largely  dilated  capillaries ;  and  yet  afterward 
every  trace  of  these  vessels  is  found  to  have  tlisappeared  throngliout 
the  entire  placenta,  except  in  the  thin  layer  of  the  placenta  uteriua, 
hero  the  endothelium,  or  inner  lining,  may  still  be  detected.  The 
lOiit  probable  supposition  is,  that  the  vessels  have  become  eroded 
and  finally  destroyed  by  the  growth  of  the  villi,  leaving  the  blood  to 
flow  nnimpe<UHl  through  the  intervillous  spaces.  A  delicate  layer  of 
epithelium  may,  indeed,  be  found  npon  the  villous  trunks  and  tufts; 
but  these,  it  is  siifticiently  established,  belong  to  the  villi,  and  are  de- 
rived from  the  cxochorion.f  Whether  these  cells  essentially  modify 
the  interchange  between  the  fetal  and  maternal  circulations,  can  only 
be  a  matter  of  conjecture.  The  fact  that  certain  medicinal  substances, 
iuch  as  iodide  of  potassium  and  salicylic  acid,  wiicu  administered  dur- 

*  LAVonjiira.  Zur  Renntnlss  der  nienschlichen  PlAcenta,  Arob.  f.  G]maek.,  Bd.  i, 

H»70.  p.  317:  fidtt  ttlso  KAlukrh,  Entwickelmi);rsgeschichte ;  Leovolo,  Der  Ban 
d«r  PliK«nt*,  Arch.  f.  Gyrniek..  Bd.  xi.  1877.  p.  443. 

t  KfiLLiiCEE,  Entwii.k(.'Iimp«p.'9cbiehte,  2te  AiiOatre,  p.  333;  Lkopold,  I)cr  Bnti 
Her  PIftcent*.  Art'h.  f.  Oynnek.,  Bd.  xi,  p,  467.  It  i»,  however,  prr»pcr  to  stale  her* 
thNt  Ere<ilnni  TnAintnins  that  the  dilnted  endnlheli&l  walb  of  the  maternal  vessels 
■r*  simply  bent  inwnrd  by  Iho  proliferating  tIIII.  and  that  the  opitbcljum  obwrvcd 
flpon  the  villi  are  decidual,  niid  art'  not  derived  from  the  exoohorion,  Vidf  AIakct, 
9.  T.  Med.  Joumftl  July  29  and  Au^.  4,  1883. 


PHYSIOLOGY   OP  THE  OVITM. 

ing  tlio  latter  days  of  pregnancy,  may  bo  found  in  Hio  blowl  and 
aeorctiona  of  the  fcetuij,  whereas  others,  as  woorari  and  (Krhaps  niur- 
cury,  have  not  been  bo  founds  reuderij  some  action  on  the  part  of  the 
cells,  aside  from  simjile  osmosis,  at  least  prohable.* 

The  Structure  of  the  Fully-developed  Placenta.— The  placenta, 
after  its  removal  from  the  botly,  is  found  to  be  a  soft-,  spongy  nias^  of  a 
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PiA.  4S.— Dlmrrnm  of  urrnis  Ami  plioeiitn  tn  rho  dfili  mntith.    Ck.  cHoiion  ;  .ln>.  amuloD  ;  r. 
viUL  ;  /..Ueiinip;  .y,  srrritlnA  ;  .1  Jt,  arettlnr  ;  r,  miiull  arteiit^.    <Iji*<(t>uid.> 

sontewbut  oval  sliape.  it  nunisures  tipward  of  seven  au<l  a  half  inehea 
in  ita  longej^t  diameter,  is  from  two  thirds  to  an  inch  in  thickness  at 
the  point  of  insertion  of  the  funis,  and  weighs  about  sixteen  ounces. 
Ita  internal  surfaee  is  smooth,  and  is  covered  hy  the  amnion,  through 
which  the  vessels  communicating  with  those  of  the  funis  can  be  seen 

•  I'jVf*"  Feiilixis.  Ziir  Lehrc  tier  Sloffwochsel.  Arth.  f.  GebiirUk.,  Bd.  ix.  p,  318 ; 
Bgneke,  Ztwhr.  f.  Otb.  uriti  Fraucnkmnkheiten,  Bd.  i.  p.  477:  GrssKRow.  Aivh.  f. 
Oeburtsk..  B<1.  iii,  p.  241 :  S»  iiaienstki.v  und  Spaktii,  Jnhrb.  der  Khiderheilk.,  3ter 
Jatirp.,  p.  13:  It  Heinj;,  Arrh.  f.  OynHok..  Btl.  xxxiii.  p.  413:  Untor^-uchungen&borden 
BauunrfilieEiilwic-krlunfjiIermenwhlichen  Plnf'trnta.  Iloinx  states  that  on  1  ho  bor- 
ders of  the  plawrita  n  iwtrtion  of  deeidiinl  tissue  is  pushed  under  the  plRcenta  (2loS 
cm  V  and  iit  t)iis  point  st>prn  majr  l>o  found  penetrating  the  placenta  to  the  sobchortal 
Inyer  of  the  ilM:i<lun.  I>ptnriied  portions  of  defidiial  liJkMie  w>n^eIi^ne^  are  found  in 
plnceiilrtl  lii-snc.  Al  term  Ihe  villi  have  no  epithelial  cuverinff.  In  tin*  t*nrlr  mnntli?* 
cell  covering's  innr  be  seen  liere  and  Uicpp,  bnt  are  dcrivetl  from  the  villi.  The 
remains  of  glandular  structures  dcst-ribed  by  Frietllander,  after  iteparRlion  of 
decldiia,  are  not  found  in  the  ^erotina  at  the  end  of  prt-pnanev.  The  si?|>aniiinn 
nnist  therefore  take  pUoe  from  the  bonier*  in  the  puerptral  [R-rioil.  when  the  (Mjint 
At  which  pUcenlal  90[»aration  hiis  taken  place  is  of  umall  size.  Heinz  observed 
cpeciflc  in^tanccH  where  llie  villi  |K'neti-nted  dinH.lIy  tutn  ihe  himina  of  the  decidual 
glands,  bnt  leave*  tr\ten  the  queMion  whether  tliey  likewiw^  jH'iietratc  into  the 
iatcrglanduUr  tissuix     Ulmuz's  viuw  of  placenta  funnation  i»  ns  follows:   Villi 
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in  their  distribution  over  the  aiirface  of  the  ormin  previone  to  plung- 
ing into  the  tisisuea  Iwneath.  The  uterine  surfiice  hiw  a  peculiiir,  gran- 
ular fwl»  and  is  dividod  into  u  number  of  lobes,  corresponding  to  the 
fetal  tufts  or  cotvledous  already  described.  It  ia  covered  with  a  soft, 
thin  mcmbmne,  which  sends  septa  or  partitions  in  between  the  cotyle- 
dons. This  membrane  is  simply  the  product  of  the  surface  layer  of 
the  gt'rutinii. 

Curled  arteries  from  the  ntenia  penetrate  the  cotyledons,  and  con- 
vey the  maternal  blood  into  the  spaces  or  lacunro  between  the  fetal 
tiifts.  Through  these  spaoes  the  blood  flows  in  a  sluggish  current, 
and  is  conveyed  back  to  tlie  uterus  by  tlie  coronary  vein  upon  the 
margin  of  the  jilaceut-a,  aud  by  uietins  of  siuuses  situated  in  the  septa 
between  the  colylwlons,  and  continuous  with  tlio  venous  sinuses  of  the 
ut«rine  walls.*  The  fetal  tufts  which  thus  bathe  in  the  mother's 
blood  receive,  thn^ugh  the  umbilical  arteries,  the  bhit)d  which  comes 
from  the  ftPtua,  darkened  with  carbonic  acid.  In  the  ultimate  rami- 
fications of  the  villi,  the  arteries  communicate  by  an  urch  or  loop  wifh 
a  corresponding  branch  of  the  umbilical  vein,  which  returns  to  the 
child  red,  artcrialized  blood. f 

But  the  placeuta  is  not  simply  a  respiratory  organ.  The  rapid  de- 
velopment of  the  ovum,  froui  a  simple  cell  of  microscopic  size  to  the 
pruportions  of  the  infant  at  birth,  argues  as  surely  that  the  relations 
of  the  blood-currents  in  the  placenta  enable  the  Uftns  to  derive  from 
the  mother  all  the  proxitiiate  principles  re*juired  for  the  building 
Dp  of  tissue,  the  differentiation  of  organs,  and  the  performance  of 
fn  notion. 

Then,  too,  the  fwtus  has  been  shown  to  have  a  temperature  of  its 
own,  somewhat  higher  than  that  of  the  mother.J  This  production  of 
heal  is  nooeasarily  attended  with  destruction  of  tissue.     Of  this  there 

prniotnite  tlie  dMiilua  aud  chiefly  enter  gUntl  structures,  hrmk  through  the  glnnd 
wall*,  and  dcslmv  mstfni&I  (i»!<np,  with  the  escepttou  of  small  rcinnmiU,  which  jtor- 
«<  as  islets.  Villi  rtow  into  Jilated  vesi*Kftnd  bathe  frcclr  in  them.  Thcoj>enoil 
TevwU  pour  the  blood  into  tlie  iiitervillrtus  space*.  In  the  mature  plnccnta  there 
remains  afdrt'idua  only  the  serotina.  one  half  to  one  millinirtre  thick.  The  septa 
and  thp  tiletii  are  evifh<nt^  thiil  s^trotiiial  tissue  onco  existed  near  Ihc  chorion,  hut 
wa*  (le!»troTed  by  giriwth  of  villi. 

•  Fnr  ■tllmifttive  i'vii!.'nee  of  the  existence  of  placentAl  lacuna*.  n"rfe  Professor 
TraxKR,  Siructure  of  the  iJuman  PIact?nta»  Jour,  of  Anat.  and  Physiol.,  vol.  vii,  p. 
riO.  So.  too.  Prufessiir  E>.\LTos'!i  ingenious  inflation  of  the  intervillous  spares  with 
air,  Tmitiite  nn  Ilunirtn  Physiology,  1867.  p.  61.').  For  ohjcetionK.  the  elaUimle 
pafxT  fif  Ba^XToy  Uuk8.  in  the  Londun  Obstet,  Trans.,  vol.  xiv,  ileiierves  careful 

t  Vide  experiments  of  Zvi^ifel.  Die  Resspiration  des  Ptrtuo,  Arch.  f.  Gynavk.. 
Bd.  ix.  p.  2W.    See  also  R'Tanl.  I.  iil,  p.  422.  experiments  of  Legallois 

t  WriLHTER.  LTeU'r  tlie  Kigenwilrme  der  N'eugehornen.  Berl.  klin.  Woch.,  "Sr.  87. 
1M0:  ALMxar.  Ueber  die  Tcmperalur  des  Kindea  tm  Uterus,  Arch.  L  Gyuack.,  £d. 
X.  p.  141. 
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is  evidence  ia  the  presence  of  nrea  in  the  bladder  and  the  amniotic 
fluid.  There  oun  be  little  question,  however,  but  that  the  placenta 
furnishes  the  chief  chanud  through  which  thu  dovitalizod  products  are 
discharged. 

The  Formation  op  the  Umbilical  Coed. 

To  understand  the  structure  of  the  cord,  it  is  well  to  bear  in  mind 
the  various  particulars  connected  with  its  development  At  the  time 
when  the  allantois  first  appears  as  a  aac-like  projection  from  the  intes- 
tine, the  embryo  is  hardly  more  than  an  appendage  to  tlie  umbilical 
vesicle.  The  larger  bIzc  of  the  latter  directs  the  allantois  over  the 
pogterior  extremity  of  the  foetus.     By  its  growth  and  exieosion,  the 


fta.  BO.— A.  umbHirnl  nrTi>rlHH  foriiiltiK  apirals  (1  I'l  »n>unfl  the  tcIh  :  conBlrictionH  tnittcithiic 
tbd  pTHKUt-f  iir  foIilH  (3,  3'):  ^•ir.^lIHr  foliix  (fi,  f>'i;  Intvrnl  oppnince  showiDR  tbtartM-lal  walb. 
B,  velii  0r«-i»il  ii|M>ii  tlif  »i.l.',  hluiH  iriif  n  i-onstrictkn)  (Si  iiirrespoiicltfis  (<»  au  ItiUrrior  ralve 
(8"};  •emi  liiBRr  valvfs(,l,  ,T,  3")  ('.  mh.-; (■  >ii  uf  vt* In  uiiil  ftrt«'riw»  nhowltm  vaUtf  (rf  vein  ill. 
««MnMunar  u-UtIoI  ralve  (K),  auti  a  clrciUiu-  BrUrrliU  vmlvu  i,3>.    {Taniiifr  t-L  UhantreuU.) 

allantois  reaches  the  chorion,  and  forms  a  sort  of  pedicle,  by  me^ns  of 
which  a  v:t3cular  communication  is  estalilished  bptwoen  the  embryo 
and  the  periphery  of  the  ovum.  This  pedicle  is  the  first  indication  of 
the  umbilical  (-ord.  Its  vessels  become  reduced  to  two  arteries,  the 
umbilical  arteries,  and  a  single  vein,  the  umbilical  vein.  Meantime, 
the  umbilical  vesicle  diminishes  in  size,  an<l  finally  shrinks  to  a  mere 
thread.  The  amnion  fills  witii  (laid,  exuded  probably  from  the  body 
of  the  foetus^  and  continues  to  cx^^nd,  so  that  often  by  the  end  of  the 
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month  it  comes  in  contact  with  the  chorion.*  In  this  way  it 
fomi  a  refltiction  over  the  pedicle  of  tbo  alluntuis,  which  it  iu\ests 
like  the  finger  of  a  glove.  Finally,  the  structurt!  of  th*;  corj  is  com- 
pleted by  the  formation  of  an  clastic  substauee,  termed  the  gelatine  of 
WhiirtoH,  which  consists  of  connective-tissuB  elements  inclosing  large 
spaces  ouutuining  amorphous  matter.  The  gelatine  of  ^V  barton  func- 
tionally serves  to  protect  the  vesaels  of  the  cord  from  compresaion. 
Ii  is  formed  by  hyi>ergene8ia  from  the  outer  layers  of  llie  amnion  and 
the  allantois,  both  of  which  are  derived  from  tbo  intermediate  layer, 
desoribeil  in  the  development  of  the  fa-tua  {vide  p,  50).  The  interme- 
diate layer  furnishes,  likewise,  the  connective  tissue  of  the  body. 

The  fully-developed  cord  consists,  therefore,  of  a  sheath  from  the 
amnion,  the  gelatine  of  Wharton,  the  umbilical  vein  and  arteries,  and 
traces  of  the  umbilical  vesicle,!  ^"d  the  pedicle  of  tbe  allantois.^  ^^ 
averages  twenty  inches  in  length,  though  it  lias  Ijcen  observed  as  long 
a£  seventy  inches,  and  as  short  as  two  and  a  half  inches."  A  long  cord 
predispoeea  to  the  formation  of  coils  about  the  neck,  body,  and  Jimbs 
of  the  ftrtns.  It  is  usnally  of  about  the  size  of  the  little  linger,  but  is 
very  variable,  its  circumforetice  depending  chiefly  upon  the  quantity 
of  the  gelatine  of  Wharton.  The  arteries  are  so  twisted  its  to  form 
spiral  turns  around  the  vein,  and,  owing  to  the  superior  length  of  the 
right  artery,  in  most  cases  in  the  direction  from  right  to  left.  As  an 
anatomical  peculiarity,  may  be  mentioned  the  fiu-t  that  the  walls  of 
the  arteries  are  only  slightly  thiukur  than  those  of  the  vein.  The 
arteries  as  well  as  the  vein  contain  semi-lunar  valves. 

The  Amniotic  Fluid, — The  origin  of  the  amniotic  fluid  in  the  ear- 
lier months  of  geiJtation  is  not  known,  the  most  probable  suggestion 
being  that  it  is  simply  exuded  from  the  tissues  of  the  fu'tus.  After 
the  formation  of  the  placenta,  a  capillary  network,  connected  >\ith  the 
vessels  of  the  umbilical  cord,  is  developed  just  beneath  the  amnion  in 
that  portion  of  the  chorion  which  covers  the  placenta.  From  these 
Tt3*st*ls  a  transudation  of  serum  takes  place  into  tlie  cavity  of  the 
amnion.|  After  the  first  half  of  pregnancy  has  been  reaclifd,  the 
capillary  network  disappears.  Tlie  continued  increase  of  fluid  in  the 
amnion  in  the  later  months  of  gestation  is  possibly  due  to  the  accu- 
mulation of  urine,  which  the  fcctiis  passes  interniittently  during  intra- 
ulerine  existence^     The  eomi»ositiuii  of  tbe  amniotic  fluid  corresponds 

•  V«A<  IlrxTKR's  GrsviJ  ^ti•^l^  pUto  xxxiii,  Fig.  2;  Eckeb,  Icon.  Physiolog., 
plat"  xxxiti.  Fi^.  7. 

\  SmrLTxr.,  lUs  Nshetblnschen.  fin  constantca  Gebilde,  etc.,  Lelpsic  1861. 
J  AntrELD.  Die  AUnntots  <1o«  Xleiischen,  Arch.  f.  Gynoek.,  vol.  x,  p.  81. 

•  CnAKTRsi'lu  I>es  I>i?p<>s)tj(>n9  (hi  Conlrn,  Paris.  1S75. 

I  Jr3taDi.UTn.  Bvitraf?  zur  Lehro  vom  Fnich(wn.xwr.  Itiaiip.  nww?rr..  Bonn,  18fi9. 

•  GrasRRQW,  Znr  Lehre  vom  Stoffwechsel  ilt-^  Ftptns  Arch.  f.  Gyniirk..  vol.  iii, 
jip.  2<W.  S(W.  PiKMUowsicic,  Bi'ilrajrv  ziir  Lchre  vom  l''nich!wft.«wr  und  seiner  Ent- 
vlrhuuj^.  Art'h.  f.  UynMek.,  vol.  xi,  p.  'MA.     KRi.'Kr..vnF.fta.  Krilischc  und  exi>erv 
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to  its  doiibk  orit^in.  In  addition  to  water  it  contains  albumen,  urea, 
and  the  saline  suhstances  which  are  found  in  senim  and  urine.  Iia 
quantity  varies  usually  between  one  and  two  pints,  of  which  nearly  one 
luilf  is  contributed  during  the  last  three  lunar  months.* 

Ahlfeld  coucludej  from  the  grejit  quantities  of  lanugo  fonnd  in  the 
meconium  that  the  child  of  uucessity  during  intra-ntcrino  lifo  swallowa 
a  very  consideraljje  quantity  of  amniotic  fluid.  As  no  iluid  is  found 
at  birth  in  th«  intestinal  canal,  the  fluid  was  of  necessity  absorbed.  Ab 
the  amniotic  Hiiid  contains  albumen,  in  certain  cases  the  precipitat 
amounting  to  from  twenty-five  to  fifty  per  cent,  ho  believes  this  al- 
buniiuosus  contributes  something  to  the  nourishment  of  tlie  ehild- 
Uiuhard  .Schroeder,  on  the  contrary,  regards  the  quantity  of  albumen 
in  the  amniotic  fluid  as  too  small  to  contributG  appreciably  to  fetal 
uutritioii. 


CUAPTKR  III. 

DEVELOPMENT  OP  TBE  F<STUS, 

Derelopment  of  the  foetus  In  the  succEssire  months  of  pregnancy.— Petal  cirenla- 
lion.— Kujtus  at  term.— Fetal  creuium. — Attitudi>,  prt^sentatiou  and  position 
of  fujtua. 

Dkvelopment  ok  thk  Fcktl-^  ih  the  Successive  Mo?fTns  op 

Pregnancy. 

It  is  customary  to  reckon  the  duration  of  pregnancy  at  two  hun- 
dred and  eighty  days,  and  to  divide  that  3pace  into  ton  months  of 
twt'nty-eight  days  each.  As  it  is  often  a  matter  of  importance  that  an' 
accoucheur  should  be  able  to  judge  the  age  of  a  prematurely  expelled 
embryo  or  fa^tus,  the  following  particulars  concerning  the  changes  ia 
each  month  are  furnished  as  a  guide  to  tlie  formation  of  an  ojiinion. 
In  the  writer's  experience  all  rules  regarding  the  age  of  the  ovun»  jkjs- 
sess,  however,  nothing  more  than  an  approximative  value,  owing  t<^  the 
very  great  normal  variations  in  the  rapidity  of  development  in  different 
individual  cases. 

First  Month. — At  the  end  of  the  second  week,  the  embryo  is  repre- 
sented by  the  embryonic  spot,  which  has  assumed  a  biscuit-shape.  The 
dorsal  plates  are  developed.  The  entire  ovum  measures  one  fourth  of 
an  inch,  and  the  embryo  one  twefth  of  an  inch.  A  week  later  the 
embryo  has  doubled  in  length,  and  presents  as  special  features  a  cunr- 

meiiti-lle  ITntcr^uchungtrn  u«ber  die  Hcrkunft  des  PruchtwaMers.  Arch  f.  Gynaek., 
vol.  Kxii.  p.  t. 

•  (•t'KSKRow,  /.  c,  p.  2ft9.  F.  AnLKELp.  h)  Wie  Weit  tins  Friiditwasser  ein  Nahr- 
ungamiiu*!  fUr  die  Prucht  ist,  Zt.  f.  Geb.  und  Gyn«ck.,  vol.  xiv,  p.  403. 
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ing  01  the  back,  an  enlargement  of  thp  cephalic  extremity,  with  rudi- 
rucntri  uf  tlic  three  higher  or^^ans  of  spi'ciul  sense,  and  the  appeurauc<' 
of  il>e  viswral  urchc:?.  The  amnion  is  fully  devclopod.  Tlic  embryo  is 
nourisheil  by  the  umbilical  vesicle.  The  ulluutoia  carries  the  vessels 
from  the  embryo  tu  the  periphery  of  the  ovum,  but  the  vcssole  do  not 
{n'netratu  the  villi.  An  ovum  described  by  Waldeyer,  exactly  four 
wt'eku  old,  was  of  about  the  size  of  a  pigoou-ogg,  and  itiree  fourths  of 
un  inch  long  by  two  thirds  of  an  inch  broad,  it  weighed  upward  of 
iwo  acruplefi.    The  embryo  measured  nearly  one  tliird  of  an  inch  in 


Fn  51  — Hnmaii  ir^rma  or  nabrroa  rrom  the  iecoDil  to  thi.-  flftt^ntli  ««vk  fnatunkl  aize\  ae^n 
fr  ifii  th*  i<-n  iri'l''.  \\*^  ftrohcil  back  turtH^d  to«rkrd  the  rik'lit  (Prinoli-ally  after  FA-ker  *  11, 
huiit&u  Mnho''*  ■>'  fiMirl*^!!  ilaj-n  :  UI.  of  thret-  wi-eVs  ;  Iv.  of  four  Wrvkn  ;  V,  <rf  n»e  weeka  ; 
^^.  'rf  ids  »t>^«-k-H  ;  VII.  of  twven  wwks  ;  VIII.  of  Hghl  wifkn:  XII.  of  tweJte  werks;  AV.  uf 

flflr^u  wn-kjt 


length,  or  faur  fifths  of  an  inch  in  length  following  the  dorsal  curva- 
ture from  the  top  of  the  cephalic  extremity  to  the  end  of  the  coccyx. 
The  head  of  the  embryo  presented  the  primitive  cerebral  vesicles. 
The  eyes  were  in  the  aidea  of  tlie  hea<J.  and  the  cairs  posterior  to  the 
pyc*.  Beneath,  the  visceral  arches  were  well  marked.  Four  bnd- 
likc  processes  indicated  the  beginnings  of  the  anterior  and  jiosterior 
extremitieiiL  The  intestine,  with  anal  and  oral  ojwnings,  was  formed. 
The  cord  wu^  ehort  and  thick,  with  a  single  vein  and  two  arteries. 
The  amnion  «;i-i  only  moderately  distended,  and  space  still  existed 
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between  the  uumion  and  chorion  The  umbilical  vesficle  was  tolerably 
large. 

Second  Month. — An  embryo  described  by  Waldeyer  from  the  sixth 
to  the  seventh  week  meajsured  abont  one  inch  in  length,  following  the 
dorsal  curve.  Another  in  the  eighth  week  dcijcribed  by  Ecker  meas- 
ured  two  thirds  of  an  inch  in  a  direct  line  from  the  head  to  the  caudal 
curve.*  The  ovum  itself  was  of  about  the  size  of  a  hen's  ej(g.  The 
amnion  at  the  end  of  the  second  month  is  distended  with  fluid  and  in 
contact  with  the  chorion. f  The  villi  become  abundant  near  the  im- 
plantation of  the  umbilical  cord.  The  umbUlcal  vesicle  is  greatly  re- 
duced in  Bize,  and  hangs  from  the  embryo  by  a  slender  pedicle.  The 
umbilical  cord  is  increased  in  length,  but  its  vessels  do  not  yet  assume 
a  spiral  direction.  The  umbilical  ring  is  small,  though  still  containing 
loops  of  intestine.  Ossification  begins  in  the  lower  jaw  and  clavicle. 
The  three  divisions  of  thn  extremities  are  dearly  indioated. 

Third  Month. — Toward  the  end  of  the  third  muuth  the  ovum  meas- 
ures nearly  four  inches  in  length.  Tlie  embryo  is  between  three  and 
three  and  a  half  iuchefc  long,  and  weighs  abunt  an  ounce.  The  chorion 
has  lost  in  great  measure  its  villosities.  The  placenta  is  formed,  though 
of  small  size.  The  cord  lengthens,  and  forma  spiral  turns.  The  neck 
now  separates  the  head  from  the  trunk  The  development  of  the  ribs 
distinguishes  the  thorax  from  the  abdomen.  The  mouth  is  closed  by 
the  lips,  and  the  nasal  separated  from  the  oral  cavity  by  the  palate. 
Points  of  ossification  appear  in  most  of  the  bones.  Thin,  membrane- 
like  nails  appear  upon  the  fingers  and  toes.  The  scrotum  and  labia 
majora  begin  to  form  from  cutaueouij  folds.  The  penis  and  clitoris  do 
not  dilTer  from  one  another  in  length. 

Fourth  Month.— Toward  the  end  of  the  fourth  n;onth  there  la  an 
increase  of  sizti  and  thinkness  in  the  plarentii.  The  cord  is  increased 
to  two  or  three  times  the  length  of  the  foetus,  and  has  become  thicker 
from  the  formation  of  the  gelatine  of  Wharton.  The  firtus  measures 
four  to  six  inches  in  length.  The  weight  is  estimated  all  the  way  be- 
tween two  anil  four  ounces.  The  bead  of  the  foetus  is  one  fourtli  tht 
length  of  the  entire  bod_v.  The  bones  of  thu  dkuU  are  partly  ossified. 
The  sutnres  and  fontanellea  are  widely  separated.  The  mouth,  eyes, 
ears,  aud  nose  assume  their  proper  shape.  The  sex  is  distinguishable, 
the  skin  firmer,  and  hair  begins  to  form  upon  the  8C4ilp.  The  foetus 
makes  slight  movements  Avith  its  limbs. 

Fifth  Month. — The  f<i'tua  measures  from  seven  to  ten  inches  in 
length,  and  weighs  neaily  ten  ounces.  The  head  is  still  relatively 
large.  The  face,  however,  is  wrinkled,  and  wears  a  senile  aspect.  Fine 
hair  (lanugo)  appears  over  the  whole  surface  of  the  body.  The  fetal 
movementa  are  now  distinctly  felt  by  the  mother. 

*  Seux.r.rjiKRti,  Lobibueh  der  Qcburt»hntfe,  p.  84. 
t  hvc.  cif.,  p.  84. 
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Sixth  Month. — Near  the  end  of  the  sixth  month  the  foetus  is  eleven 
to  thirttx'n  inehea  long  and  weighs  about  twenty-three  ounces.  The 
deposition  of  fat  in  the  subcutaneous  cellular  tissue  begins.  The  eye- 
Uda  •epiirate.  A  fu^tus  l)ora  at  this  time  breathes  feebly*  but  in  the 
course  of  a  few  hours  dies. 

Seventh  Month. — The  fu>tus  meiisures  fourteen  to  fifteen  incheSi  and 
weighs  iu  the  neighborhood  of  thirty-uine  ounces.  The  skin  is  still 
wrinkled,  of  a  red  color,  and  covered  with  vemix  caseosa.  Children 
bom  between  the  twenty-fourth  and  the  twenty-eighth  week  move 
their  limbs  and  cry  feebly  at  birth,  but  in  spite  of  every  care  they  die 
in  the  course  of  a  few  hours  or  dnyn. 

K«iTit. — AldfcM  Itas  rocenlly  suggested  the  inquiry  as  to  whothcr  the  a»ftin)|)- 
tkwi  tlut  children  born  before  the  completion  of  the  twenty-eighth  week  neccs- 
nnly  perisli  is  not  too  arbitrury.  Many  practitioners  have  obsen*ed  insUnoes  of 
the  Hurriral  of  a  prcntaturo  child  which,  both  from  the  data  obtained  from  the 
f«renti  and  from  all  the  imlication!)  presented  by  the  child,  ihey  nt  the  time  of 
birth  luul  pUred  within  iJie  limit  repirded  as  hopeless.  Ahlfeld  has  culled  a  num- 
ber of  such  cAnvn  fi«ni  the  published  literature  of  the  subjert.  Granting  the  many 
^■maof  crmr  which  would  le«d  us  to  acr^ept  such  ca^eA  with  caution,  it  none  the 
^Hi■B*  incumbent  apon  us  to  re^ni  AlilfeldV  advice,  and  lo<^k  u|K)n  every  child 
Wtw£  rwpirea  at  birth  as  one  whu^  life  may  possihly  be  preserved  by  ^^uiUbte 
cane.  It  may  be  that  the  skepticism  of  medical  men  is  in  fiart  the  c&uae  of  \he 
nnf*Tnralilc  roulti.* 

£^lLth  Month. — The  fa-tus  measures  sixteen  to  seventeen  inches, 
and  weighs  upon  the  avorugc  about  fifty-two  ounces.  The  pupillary 
membrane  disappears;  the  hair  of  the  head  iucreases  in  thickness;  the 
lanugo  begins  to  disapftear  from  the  face  ;  the  iwila  are  harder,  but  do 
not  yet  reach  the  tips  of  the  fingers.  Usually,  in  boys,  a  testicle  may 
be  frit  in  the  scrotum ;  the  navel  is  situated  nearly  in  the  center  of  the 
child's  body.  With  care,  the  life  of  a  child  born  within  this  period 
may  Iw  pres<?rved. 

Ninth  Month.— The  length  is  between  sixteen  and  a  half  and  seven- 
teen and  a  half  inches;  the  weight  is  about  sixty-four  ounces ;  the  body 
becomes  rounded  and  the  face  more  comely,  losing  its  wrinkled,  anti- 
quated aspect ;  the  bones  of  the  head  bend  easily,  and  the  lanugo 
begins  to  disappear  from  the  body.  Children  at  this  period  are  less 
energetic  than  at  full  term,  sleep  a  great  part  of  the  time,  and  are  prone 
to  die  with  lack  of  careful  attention. 

Tenth  Month.— In  the  first  two  we<!ks  the  fit'tua  measures  eighteen 
to  niuetc4.>n  inches,  and  weighs  about  seventy-seven  ounccs.f 

*  Antrzuy^  Uebcr  anzeitig  und  sehr  frnhxeittg  gelmronc  FrQchte  die  am  Leben 
bBrhrn   Amh.  f.  (lynaek.,  Rd.  riii,  p.  lU-l. 

t  The  wt^tghtd  nnd  measures  are  taken  from   Pecker's  aTerages,  baaed  ou  486 
■mtioiu.    ( Vide  Monatsjichr.  f.  Goburuk..  Bd.  xjsvii,  I860,) 
'  Obwvnnfttions  of  Fes«er  showed  ."iniilar  results.    (Lehrbuch  der  GeburtshDifo,  tod 
Otto  SmenKLBKan.  1877,  p.  ft«.) 

AlUfeld  obtained  considerably  larger  averages  from  350  observations  tti  which 
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For  convenience  of  reckoning  from  memory  it  is  sufficiently  acoa- 
rato  to  ftssunie  the  length  of  the  ciiild  in  the  third  and  fourth  month 
tit  respectively  three  and  four  inches.  In  the  fifth,  sixth,  seventh,  and 
eighth  months  dose  iipproxinmtions  to  the  average  length  may  be 
obtained  by  doubling  the  number  of  months.  In  the  ninth  and  tenth 
months  tho  length  may  be  placed  respectively  at  seventeen  and  eight- 
een inoliea. 

The  Fetal  Glrculatioii. — The  umbilical  arteries  at  first  take  their 
origin  from  the  inferior  vertebi-al  arteries,  and  afterward  from  the 
hyi>oga3tric  or  internal  iliac  arteries. 

Tlic  umbilical  vein  enters  tho  abdomen  at  the  navel,  and  thence 
passes  to  the  lower  surface  of  the  liver;  it  gives  off  a  number  of 
branches  to  the  left  lobe,  the  lohiis  qnadratus,  and  the  lobus  Spigolii. 
At  the  transverse  fissure  it  divides  into  two  branches,  the  larger  of 
which  empties  directly  into  the  portal  vein,  and  supplies  the  right  lobe 
witli  umbilical  blood  ;  the  other  ]>usscs  to  the  inferior  vena  cava,  and 
is  termed  the  ductus  venoiius.  Thus  tho  greater  portion  of  tho  regen- 
erated blood,  brought  by  the  umbilical  vein  from  the  placenta,  fir&t 
passes  through  the  liver  before  entering  the  general  circulation  of  tho 
fojtns,  while  the  lesser  aniouut  empties  at  once  into  tho  inferior  vena 
cava.  As,  however,  with  the  mlvance  of  gestation,  the  relative  dispro- 
portion between  the  hepatic  trunks  and  the  ductns  venosus  is  in- 
creased, toward  the  end  nearly  all  the  blood  from  the  placenta  has  to 
make  tho  circuit  of  the  liver. 

Tims  the  inferior  vena  cava  carries  to  the  right  aaricle,  in  part, 
blood  from  the  lower  extremities  charged  with  effete  matters,  and,  in 
part,  placental  bluod,  either  received  direct  from  the  umbilical  vein 
through  tho  ductus  vcnosus,  or  after  having  previously  traversed  the 
liver. 

In  the  foetus  the  currents  of  blood  through  the  heart  are  especially 
adapted  to  the  unexpanded  condition  of  the  ])Mlmnnary  organs.  Previ- 
ous to  tho  first  respiratory  act  at  birth,  the  lung  is  snmll,  and,  were 
the  entire  contents  of  the  right  side  of  the  heart,  as  in  the  aiiult,  at 
once  discharged  into  the  pulmonary  vessels,  intense  engorgement  with 
rupture  of  the  capillaries  would  ensue.  This  danger  is,  however, 
averted  by  tho  anatomical  peculiiirities  already  stated.  Thus,  in  the 
early  months  the  blood  from  tho  inferior  cava,  in  place  of  emptying 
from  tho  right  auricle  into  the  right  ventricle,  passes  directly  across 
the  right  auricle,  giiided  by  the  Eustachian  valve,  through  tho  foramen 
ovale  to  the  loft  auricle,  and  thence  to  the  left  ventricle.  As  the  heart 
contracts  it  enters  the  aort^i,  and  is  distributed  by  the  large  vcssols 
which  spring  from  the  latter  to  tho  head  and  upper  extremities.  The 
blood  returned  from  the  upper  portion  of  the  body  by  the  superior 

tlte  date  of  conception  could  l>e  det^rminod.    fRcstimmiingoti  iler  Grosse  und  des 
Alters  der  FVucht  vor  dcr  Gcburt,  Arch.  f.  Gynoek.,  ii,  1871,  p.  361.) 
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is  almost  completely  prevented  in  the  earlier  months  by  the  Eusta/^hian 
valve.  With  the  advance  of  gestation,  however,  a  gradual  disappear- 
ance of  the  Eustachian  valve  takes  place,  so  that  a  part  of  the  blood 
from  the  inferior  cava  enters  with  that  of  the  superior  cava  into  the 
right  ventricle.  The  coutraotiou  of  the  right  ventricle  forces  the  blood 
into  the  pulmonary  artery,  which  distributes  an  insignificant  qnaniity 
to  the  lungs,  while  the  main  current  passes  through  the  ductus  arteri- 
osus into  the  iiortn,  by  wliich  it  is  distributed  to  the  lower  portion  of 
the  body. 

Thu8  it  will  be  noted  that  at  all  times  provision  is  made  for  sup- 
plying the  head  and  upper  parta  of  the  body  with  regenerated  placen- 
tal blood.  On  the  other  hand,  the  lower  extremities  are  for  a  time 
almost  entirely  supplied  with  blood  whitdi  has  already  fed  the  tissues 
and  received  the  waste  of  the  upper  portion  of  the  body.  As  preg- 
nancy, however,  advances  with  the  disappearance  of  the  Eustachian 
valve,  a  small  measure  of  placental  blood  is  likewise  distributed  to  the 
lower  portion  of  the  body.  This  is  in  nnison  with  the  well-known 
fact  that  the  relative  development  of  Lho  lower  extremities  iucreaacs  as 
the  end  of  gestation  is  approached. 

With  the  cessation  of  the  placental  circulation  at  birth,  the  nm- 
bilicul  vessels  close,  with  the  exception  of  the  umbilical  arteries,  which 
remain  pervious  at  their  lower  portion  and  constitute  the  vesical  arte- 
ries. After  the  establishment  of  respiration,  the  blood  from  the  right 
side  of  tht!  heart  makes  the  circuit  of  the  lungs  and  rettims  to  the  left 
aide  by  the  pulmonary  veins.  The  ductus  arteriosus  then  contracts 
and  di.sappears.  As  the  left  auricle  tilts  with  blood,  the  pressure  closes 
the  valve  of  the  foramen  ovale.  Occasionally,  however,  the  fommen 
ovale  remains  open  after  birth,  and  allows  a  portion  of  the  venous 
blood  to  pass  from  the  right  to  the  left  auricle.  We  have  then  one 
form  of  the  condition  known  as  cyanosis  neonatornm,  an  affection 
characterized  by  intermittent  attacks  of  dyspnoea,  blueness  of  the  sur- 
face of  the  bo<iy,  and  depression  of  the  temperature. 

Tha  Foetus  at  Term.— In  the  child  at  birth  the  body  is  well  rounded, 
and  the  skin  has  lost  its  deep-red  coloring;  the  tiuo  down  (lanugo) 
has,  for  the  most  part,  disapt>eared;  the  nails  project  beyond  the  fin- 
ger-tips; in  the  male  the  scrotum  contains  both  testicles,  and  in  the 
female  the  labia  majora  are  in  contact.  In  the  fifth  month  the  sur- 
face of  the  fetal  body  is  covered  by  the  vernix  caseosa^  a  whitish  sub- 
stance comixised  of  a  commingling  of.  surface  epithelium,  down,  and 
the  products  of  the  sebaceous  glands.  This  coating  probably  protects 
the  skin  during  intra-utorine  lifo  from  the  ponetnUion  of  the  amniotic 
fluid.  The  amount  of  this  substance  u|K)U  tiie  botly  is  very  variable 
at  birth,  when  it  is  chiefly  found  upon  the  back  and  flexor  surfaces  of 
the  extremities. 

Children  at  term  cry  lustily  soon  after  birth,  move  their  limbs 
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freelvt  and  narse  when  put  to  the  breast.  In  the  first  few  hours  they 
imss  urine  and  the  so-calletl  mrroniunt^  a  mixture  of  intestinal  mucus 
with  opitheliuuif  epidermis  cells,  lanugo,  and  bilo,  which  gives  to  it  a 
black  or  brownish-green  color.* 

The  average  length  at  birth  is  from  twenty  to  twenty-one  inches. 
The  average  weight  aoems  to  be,  in  some  degree,  dependent  upon  race 
peculiarities.  Scunznni  f  found,  in  nearly  9,000  births,  an  averogo  for 
both  sexes  of  nearly  seven  pounds.  Inger8!ev,J  in  Copenhagen,  from 
Btnlistics  basoil  upon  3,450  births,  arriveil  ut  nearly  the  same  results. 
liecker,"  in  Munich,  out  of  something  over  1,(K)0  birtlis,  obtained  six 
and  four  fifths  pounds  as  the  average ;  while  Fesser,  ||  in  Breslau,  found 
it  only  six  and  a  half  pounds.  Ballly  *  likewise  reports  the  uverage 
weight  as  something  less  than  seven  pounds.  The  weights  of  300 
infanta  born  in  the  Bellevue  Hospital  gave  to  the  writer  an  average  of 
eeven  and  two  thirds  pounds  for  the  two  sexes.  The  boys  averaged 
seven  and  nine  tenths  pounds,  and  tlie  girls  seven  and  one  third 
pounds.  Three  fourths  of  the  mothers  were  of  Irish  birth,  one  fifth 
wero  born  in  America,  while  the  remaining  fraction  was  divided  be- 
tween English,  Scotch,  and  Germafis.  The  largest  child  weighed 
eleven  pounds.  Ingerslcv's  largest  child  weighed  ton  and  throe  eighths 
pounds;  llccker  found  two  weighing  betweuu  ten  nnd  eleven  pounds; 
La  Chapelle,  out  of  7,000  cases,  found  thirteen  infants  weighing  ten 
{MMindft,  hut  none  exceeded  that  limit.  Credible  histories^  of  children 
weighing  from  twelve  to  sixteen  pounds  are  extant;  such  children 
have  often  been  still-born.  Waller,  however,^  reports  a  ca.se  of  a  living 
infant  delivei^xl  by  him  wiih  forceps,  whiih  weighed  fifteen  pounds 
fifteen  ounces.  I  have  extracted  with  forceps  a  living  child  which 
weighed  over  fifteen  pounds.  Dr.  C.  W.  Gleavis,  of  Wytheville,  Va., 
writer  me  that  a  lady  in  that  place  gave  birth  to  a  living  male  child 
whi«'h  wt'ighfd  eighteen  pounds.  The  size  of  the  child  is  influenced 
in  especial  by — X.  The  sex.  Boys  average  a  greater  weight  than  girls, 
2.  The  number  of  pregnancies.  The  children  of  priniipane  average 
1e«B  than  those  of  muUiparai.  The  increase  in  weight  of  children  in 
eaoh  «uwe*sivc  pregnnncy  is  ])rogre8sive,  though  this  law  is  liable  to  in- 
terruption where  pregnancies  follow  one  another  too  rapidly,  or  in  cases 

*  ZmcirKU  Dntervuchiuigen  Qberdas  Meconium,  Arch.  L  Oynaek.,  BO.  vij,  187S, 

^474. 

I  ScAsrosi.  Ix^hrbuoh  drr  OebartshDUc.  p.  Dfl. 

{  IitneasLBT's  On  Ihu  Weight  of  New-born  Children,  Obsiot.  Jour.,  iii,  1676^ 
|i.  70.V 

•  Kltnik  dcr  Gehurtskiinde.  ii.  18<M. 

I  SmtaKLDKnu,  Uulirliunh  der  Qfburl--litllfe,  p.  8fl. 

^  liAitXT,  Xouveau  Dictioniuire,  t  xv,  urL  FmtuK,  p.  6. 

(  XAntcLX's  Lehrbuch  tier  GeburtaUQlfe,  beftrbvitet  von  Grcnser,  8to  Aoflagv, 

%  Wallxe.  London  Ol»tet,  Trans.,  vol.  i.  p.  300. 


70 


PHYSIOLOGY  OF  THE  OVUM. 


in  which  there  is  a  change  of  sex.  In  the  latter  instance  the  variation 
is  to  the  disadvantage  of  tho  female  bom  in  enccession  to  a  male.* 
3.  The  age  of  the  mother.  Duncan  found  the  greatest  weight  in 
children  born  of  niolhera  between  tlie  twenty-fifth  and  twenty-ninth 
years  ;f  Wornich,  between  the  thirtieth  and  thirty-fourth  ycare.  J  4. 
Tlie  constitution  and  health  of  the  parents.  By  Bome,  too,  the  size 
of  tho  father  U  supposed  to  exercise  an  influence  upon  that  of  the 
child. 

The  Fetal  Cranium. — Except  in  children  of  exaggerated  sizCj  the 
head  is  the  most  voluminous  and  unyielding  ]>art  which  has  to  traverse 
the  parturient  canal.*  The  diameters  of  the  heiwl  and  the  physical  char- 
acters of  ita  bones  are  chiefly  of  importance  in  connection  with  the  mech- 
anism of  labor.  Their  consideration  may,  therefore,  be  conveniently 
postponed  to  the  study  of  that  subject.  A  knowledge,  however,  of  the 
general  sti-ucture  of  the  skull  is  essential  to  the  diagnosis  of  pregnancy. 

Tho  face  is  very  small  in  proportion  to  the  cranium.  The  latter 
consists  of  the  two  frontal  bones,  the  two  parietal  bones,  the  occipital 
bone,  the  temporal  bones,  and  the  alic  of  the  sphenoid  bone.  At  birth 
these  various  hones  are  not,  as  in  the  adult,  directly  articulated  together, 
but  are  united  by  moans  of  librons  bands,  termed  tthturcs,  in  which  ossi- 
Scation  subsequently  t^ikes  place.  It  is  important  to  become  familiar 
with  the  following  sutures  :  1.  The  frontal  uritttre^  between  tho  frontal 
bones.  2.  The  sagittai  suture^  between  the  two  parietal  bones.  3.  The 
coronal  suture^  between  the  frontal  and  parietal  bones.  4.  The  lambda 
suture,  between  the  occipital  and  two  parietal  bones. 

When  three  or  more  bones  meet  together,  the  rounded  angles  of  the 
bones  offer  at  the  point  of  concurrence  a  deficiency  of  osseous  subsUmco, 
which  is  closed  by  tibrous  membrane  similar  to  that  which  forms  the 
sutures.  These  membranous  inter8|wices  are  terraetl /o«/b«W/(W.  Two 
of  these,  the  large  anterior  and  tho  small  posterior  fontanelle,  are  of 
immediate  obstetrical  interest,  as  they,  with  the  sutures,  furnish  the 
guiding  points  which  enable  the  examining  finger  to  determine,  in  ad- 
vanced pregnancy,  the  ]>08ition  of  the  child's  head. 

Tho  lar(/e  fontmkelh^  or  bregmatie  space  (bregma,  the  einoiput), 
occupies  the  gap  between  the  parieial  and  frontid  bones.  It  poaseens 
a  lozenge-shape.  Its  anterior  angle  is  continuous  with  the  frontal 
suture,  ita  posterior  angle  with  the  sagittal  suture,  and  its  lateral 
angles  with  the  two  halves  which  compose  the  coronal  suture.  Its  an- 
terior angle  is  much  longer  than  the  posterior  angle. 

The  tfmall  fontnnHle  is  situated  at  the  junction  of  tho  occipital  with 

*  Wkevich.  Ucber  die  Zuu^hme  der  veibliohen  ZougungsnUiigkeit,  Beilr.  £ur 
Oeburlsh..  Bd.  1.  p.  3. 

f  Duncan,  Fecundity,  Fertility,  and  Sterility,  p.  G3. 
t  Loe.  cit.,  p.  10. 

*  In  bulky  children,  the  shoulders  sometinics  offer  tho  greatest  difficulties  in 
delivery. 
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the  jvarietiil  bones.  It  is  of  a  triangular  shape,  and,  as  its  name  indi- 
cates, of  small  size.  As  a  rule,  it  uo  longer  exists  at  birth,  owing  to 
the  complete  ossification  of  the  angles  which  form  it. 

Tlie  anterior  fontanello  may  be  recognized  by  the  finger,  during 
labor,  by  its  largo  size,  its  lozenge -shape,  and  by  its  four  converging 
Buturcs  which  cross  one  another  at  right  angles.  The  posterior  fon- 
tanello, on  the  coiitrarVt  is  small  and  triangular ;  the  ssgittul  suture 
forms,  with  tlie  lambda  suture,  an  obtuse  angle  on  either  side,  and  ter- 
minates at  the  ocoii)itul  bone.  During  the  descent  of  the  chiUVs  head 
into  the  pelvis,  the  oocipiuil  bone  is  frequently  depressed  beneath  the 
parietal  bones,  which  thus  form  n  relief,  along  which  the  finger  readily 
passes  to  the  site  of  the  small  fontanelle,  even  when  the  latter  no  longer 
exists  as  an  open  gap  or  6]>ace. 

The  Attitude,  Presentation,  axd  Positiojt  of  the  Forrs. 

The  nttihidr  of  the  ftetus  in  iitero  is  as  follows:  The  spinal  col- 
umn is  bent  forward,  the  chin  is  inclined  toward  the  chest,  the  arms 
are  bent  at  the  elbow  and  the  forearms  are  crossed  upon  the  breast, 
the  thighs  are  flexed  upon  the  abdomen,  and  the  feet  extended  so 
as  to  come  in  contact  with  the  legs,  wliich,  like  the  forcarmg,  are 
often  crossed.  By  this  arrangement  the  foetus  Jtssumes  the  smallest 
bulk,  and  presOnts  au  ovoid  form,  of  which  the  head  funiisbes  tho 
snudler  end. 

By  prt^!teuiniion  we  understand  that  [lortion  of  the  fcetus  which  oc- 
cnpieit  the  U»wur  segment  of  tlie  uttTus.  IJy  the  determination  of  the 
presentation,  we  are  enabled  to  decide  upon  the  relation  of  the  axis  of 
the  child  to  the  long  diameter  of  the  nterus.  When  these  two  coin- 
cide, either  of  the  two  extremities  of  the  child,  viz.,  the  head  or  the 
brewh,  Invoines  the  presenting  i)art  When  the  long  diameter  of  the 
child  corres|X)nd8  to  the  oblique  or  transverse  diameter  of  the  uterus, 
the  shoulder  becomes  the  presenting  {»art. 

Though  hoad-prcseutations  form,  during  labor,  by  far  the  large 
majority  of  all  owes  (uiuety-six  jHjr  cent,),  clianges  of  position  are  very 
common  during  pregnancy.  The  frequency  of  these  changes  is  in 
inverse  ratio  lo  the  advance  of  pregnancy,  occurring  with  diminished 
fn-qnenoy  iu  the  later  months.  In  multipara?  they  take  place  ofteuer 
tluin  in  primiparw.  In  multiparae  they  occur  not  rarely  shortly  before 
birth,  while  it  is  exceptional  in  primipane  for  them  to  take  place  in 
the  last  three  wet>ks  of  pregnancy.  Groat  ingenuity  has  been  exercised 
to  ttt*(.Hmnt  for  the  i>n*|MnidiTnting  frequency,  at  the  time  of  labor,  of 
head-pn.■:^MUation*.  Hip|MXTates  taught  that,  during  the  early  months 
of  pregnancy,  the  fivtns  oecupiesl  a  sitting  poetnre,  with  the  beat] 
up|>ermost.  In  the  seventh  mouth,  however,  it  made  a  complete 
turn  or  somersault  prejianitory  to  its  exit  frum  the  womb,  an  act 
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acoomplished  by  the  voluntary  effortfl  of  the  child.  Aristotle  referred 
the  hcni- presentations  to  the  laws  of  gravity,  a"  theory  which  h&» 
■klways^  liad  many  atlherents  and  is  still  actively  defemled  at  the  pres- 
ent day.* 

Dubois  f  made  a  scnoiis  brcAch  in  thin  doctrine  by  showing  that  if 
ho  *lIowed  a  dead  fwtus,  of  any  period  between  the  fourth  arid  ninth 
months,  to  sink  in  a  vessel  tilled  with 
wat«r,  it  was  not  the  head,  but  the 
bock  or  right  shoulder  which  first 
reached  the  bottom.  Dubois  tliere- 
npoD  denied  the  influence  of  gravity, 
and  referred  the  head -presentations  to 
ioiitinctive  or  roIuntar\'  movements  on 
the  part  of  the  fistus,  designed  to 
bring  it  into  a  position  beat  adapted 
for  intrauterine  domicile,  or  for  par- 
turition. He  likewise  argued  agaiiiat 
the  gravitation  theory,  that  in  pre- 
mature births,  and  in  children  who 
die  in  utero,  pelvic  and  transverse  pre- 
sentations arc  vor>'  common — a  fact 
that  would  he  iuexplicable  were  gmv-  r—^ 

lly  the  sole  or  chief  force  in  ojjera- 
tion.  Simpson  J  agreed  with  Oubois 
in  ascribing  the  cephalic  presentations 
to  fetal  movements,  bnt.  in  place  of 
the  instinctive  or  voluntary  moveraents 
of  Dul)ois  Kubstitntetl,  in  an  argument 
of  oxtnwjnlinary  ingenuity,  a  theory 
of  reflex  action.  Thus,  the  frequency 
of  mal-positions  in  the  Orift  sis  months 
of  pregnancy   was   explained   by   the 

spheroidal  shape  of  the  uterine  cavity,  which  allows  of  unrestrained 
lal  movements.  In  the  later  raontlui,  however,  as  the  uterus  assumed 
more  ovoid  shape,  it  was  only  when  the  cliiUl  was  situated  in  the 
uteruet  with  the  heail  lowest  that  a  physical  adaptation  between  faHus 
iiui  uterus  existed.  In  case  from  any  cause,  therefore,  a  deviation 
from  tht«,  the  normal  position,  took  place,  the  pressure  upon  the  cuta- 
neous surface  of  the  child,  by  the  uterine  wall,  would  give  rise  to  excito- 

•  ViJf  hMoricftI  piirt  of  (-'ohnstom'fi  pApcr  f^ntitlod  Die  Actiologie  der  normalen 
Kimlrrlage,  ^lonatssch.  f.  GvburUk.,  IM.  xxxi,  p.  142, 

f  Itmnis  Mcmoiro  sur  la  cauxe  drs  presentations  do  la  t6co,  Mem.  do  TAcad. 
OT.  dc  Mwl„  tome  ii.  1833.  p.  285. 

J  SiMPwtx.  Attitudp  anil  Positions  of  the  FctIus  in  rtero,  Obrtctric  Works, 
■dittt)  by  Priestley  and  Storer,  vol.  ii,  p.  81. 
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motory  movomonta  of  an  iwluptivo  kind,  calculated  to  restore  Uie  dis- 
turbed preseiitutiuu.  Duncuu*  and  Veit  gticceeded  in  parliully  re- 
liabilitiiting  the  gravitution  tlicory  by  showing  thut,  uotwilhistiinding 
Dubois's  (ixpurimeuta,  the  center  of  gravity  licis  much  nearer  the 
ccpiialic  than  the  pelvic  extremity  of  the  child.  They  found  that  a 
fresh  fcRtns  immereted  iu  a  tuiliuu  fluid  puBBessiug  nearly  the  same  spe- 
cific gravity  as  the  fietua,  in  place  of  sinking  upon  its  back  or  side  to 
the  bottom  of  the  vejise],  aHsumed  mi  oblique  direction  in  the  lluid 
with  tlie  right  shoulder  looking  downward,  f  They  therefore  con- 
cluded that  the  fa'tua,  lying  upon  the  inclined  plane  furnished  by 
the  uterine  walls,  would  naturally  assume  a  similur  pftsition  wore  no 
otlier  fort'cs  ojnTative  to  interfere.  Credt'r  Kristeller.I  and  liraxton 
llicks*  maintain  that  the  contractions  of  the  pregnant  uterus  adapt 
the  position  of  the  faHus  to  the  form  of  the  uterus.  Veit  believes 
that  the  stability  of  the  fcotus  is  insured  by  the  descent  in  udvauced 
pregnancy  of  tfie  presenting  part  below  the  level  of  the  pelvic  brim. 

Now,  each  one  of  these  conllicting  ideas  undoubtedly  represents  a 
portion  of,  but  not  all,  the  truth.  It  is  certain  that  the  influences 
cited  do  exist,  and  it  only  remains  for  us  elinicnlly  to  assign  to  each  its 
relative  value.  In  the  early  months  of  pregnancy,  the  spheroidal 
shape  of  the  uterine  cavity,  the  small  Hi//;  of  the  fii-tus  in  comparison 
with  that  of  the  uterus,  and  the  large  proportion  of  amniotic  fluid,  all 
allow  the  fo»tus  the  greatest  measure  of  mobility.  At  this  time  the 
position  of  the  child  must  ho  influenced  by  the  active  movements 
which  are  folt  by  the  mother  subjectively  often  us  early  as  the  four- 
teenth week*  As  usually,  during  the  first  half  of  pregnancy  even, 
the  shoulder  and  head  are  turned  downward,  it  is  fair  to  ascribe  this 
position  to  tlie  laws  of  gravity.  The  frequency  of  malpreaontations  in 
premature  labors  is  explained  in  part  by  the  tardy  dilatation  of  the 
cervix  and  the  mobility  of  tlio  fitttus,  which  render  easy  the  displace- 
ment of  the  head  from  its  first  position,  under  the  influence  of  jiressure 
exerted  upon  the  axis  of  the  chitd^s  body.  Mitiprcsentations  are  more 
frequent  in  the  case  of  a  dead  fa^tus  than  iu  the  living,  but  Dunam 
has  shown  thut  iu  the  dead  fa'tus,  owing  to  post-mortem  changes,  the 
center  of  gravity  often  shifts  toward  the  |>elvie  extremity.  With  the 
advance  of  pregnancy,  as  the  longitudinal  exceeds  the  lateral  growth 
of  the  uterus,  the  child  adapts  itself  to  the  long  axis  of  the  uterus, 
and  the  further  pregnancy  advances  the  more  complete  the  adajitiition 
becomes.  When  from  any  cause  or  condition  the  correspondence  be- 
tween the  fetal  and  uterine  axis  is  disturbed,  compression  of  a  portion 
of   the   cutaneous   surface  of  the  fcetus  results.     Keflex  movements, 

•  DuscAM,  Rowarrhw  in  Obstetrics,  p.  14.  VEiT.Seanzoni's  I^eitrSge,  IW.  fr,|k.  370, 
t  On  Dccount  of  tlm  liver  upon  the  right  sidti. 
X  Vidt  Schrocder'.f  nAndtnich  der  GebiirtshUlfc,  4tc  Aufliigt?,  p.  47. 

*  UicKS,  Contract  ions  uf  Pregnant  Uleni»,  Obstct.  Trans.,  p.  224. 
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especially  in  the  lower  extremities,  are  excited,  which  restore  the  foetus 
to  that  position  in  which  it  enjoys  the  most  coni])lete  freedom  from 
discomfort.  Often,  too,  the  uterine  walls  resent  the  pressure  of  the 
fii'tus,  and,  hy  tbeir  contractions,  serve  to  maintain  the  body  of  the 
child  iu  ihe  uterine  axis. 

In  c&ses  of  hydramnios  the  conditions  more  nearly  resemble  those 
which  exist  iu  early  pregnancy ;  lienoe  mal presentations  occur  with 
greater  frequency,  favored  by  the  mobility  of  the  f»etu8  in  the  surplus- 
ige  of  amniotic  fluid.  Per  contra^  when,  as  is  the  case  toward  the 
end  of  normal  pregnancies,  the  ftetua  nearly  fills  the  iutra-uterine 
epAoe,  the  movements  are  very  restriete<l,  and  displacements  rare. 

In  primiparous  women,  tlie  pyriform  shape  of  tlie  uterus  in  the 
later  months  is  most  marked,  and  as  a  consequence  the  head  of  the 
chUd  is  usually  held  by  the  uterine  walls  in  the  pelvic  cavity.  In 
multifMine,  on  the  cotilrary,  owing  to  the  relaxation  of  the  uterine 
purietes,  it  is  usual  for  the  child,  in  obedience  to  the  laws  of  gravity, 
to  lie  somewhat  obli<pie)y  in  the  uterits,  with  its  he^ut  resting  npon  one 
of  the  iliac  fossa*.  Ah  soon  as  labor  begins,  however,  the  uterine  con* 
tractions  carry  the  head  to  the  axis  of  the  superior  strait  of  the  iK'lvis. 

The  changes  in  the  fetal  presentation  are  not,  however,  confintni 
to  simple  conversions  from  an  oblique  to  an  upri^^lit  direction,  or  to 
shiftings  of  position  in  obedience  to  laws  of  gravity.  But  oven  in  ad- 
vanced pregnancy  a  breech-prt*»entjition  may  become  a  lieud-pre-senta- 
boa,  and  riVr  versa.^  1*.  Miiller  report'Hl  a  case  in  wliii-h  the  fa-tus 
mjule  six  such  revolutions  within  five  dp.ys.f  Nonr,  it  can  not  be  sup- 
posed that  the  difliculties  which  the  fietus  must  encounter  from  the 
resistance  of  the  short  transverse  diameter  of  the  uterus  couhl  be  over- 
come by  such  comparatively  feeblo  forces  as  gravity,  or  reflex  adapt- 
iTi>  movements,  or  partial  uterine  contraction.  In  Mullcr's  case  the 
ehaiiges,  if  the  motbt-r^a  story  be  correct,  must  have  taken  place  not 
pmdually  but  suddenly,  and  by  the  vigorous  movements  of  tlie  cldld's 
limbs.  Meeh^  calls  atu^ntiou  to  the  fact  that  tin*  movements  of  the 
chiJd  are  pro<iuc^d  chiefly  by  the  extension  of  the  lower  extremities, 
and  argues  that  these  mnvem'.Mita  aid  t«  a  greater  extent  in  changing 
the  presentation  of  the  child  whin  the  breech  occupies  the  lower  seg- 
ment of  the  uterus,  biHrause  of  ttio  aolid  resistance  offered  by  the  Ixmy 
pelvic  ring,  while  in  hea^I-prescntations  tlie  pressure  of  the  extremities 
■gainst  the  elastic  fundus  is  in  the  nde  unavailing  to  efifoct  any  con- 
Kderable  changes  of  i»ofiition. 

•  S<ii»nKDEa,  ^Schwftiig..  Oeb.  u.  Wochenbett,  Bonn.  ISti".  p.  21;  SrartTZE. 
l'nu>r«.  Ofier  Hrn  Wwtwel  tier  Ijhro,  eU..  Leipsic,  18Q8 ;  KA-MiKSHKR,  Berl.  Ut'itrago 
fur  G«ti.  untl  GynaoL,  IU.  i.  p.  41. 

f  S<'Ajn(osr«  Itariilbuch  lier  Oeb..  4te  Aufliige.  p.  123. 

;  Miccn.  Wr.rum  koinmi  da:*  Kind  am  hAuOgsteu  ia  Uor  Knpfendlage  zur  Weill 
Arch.  U  (ijriuwk.,  roL  xx,p.  1»5. 
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By  position  is  designated  the  relation  of  a  determinate  point  ia  the 
body  of  the  fcptus  to  the  uterine  walla.  In  head  or  hreecli  presouta- 
tiona,  the  buck  of  the  child  is  most  commonly  turned  t«  the  left^  which, 
hence,  is  termed  the  iirst  position.  The  back  turned  to  the  right  is 
known  aa  the  second  position,  an<l  occurs  with  mucli  less  freqneucy. 

In  the  first  position  the  baek  is  usually  directed  somewhat  ante- 
riorly, while  iu  the  second  position  it  is  turned  rather  to  the  rear. 
In  shoulder-presentations  the  hack  is,  usually  directed  to  the  front. 
Changes  of  position  are  frequent  in  pregnancy,  and  take  place,  when 
otiier  influences  do  not  prevent,  in  obedience  to  laws  of  gravity.  When 
the  woman  stands  erect,  the  axis  of  the  uterus  is  continuous  with  the 
axis  of  the  superior  strait  of  the  pelvis,  and  forms  with  the  horizon  an 
angle  of  tliirty-tive  degrees.  The  uterus  does  not  occupy  exactly  the 
median  Hue,  but  lies  more  to  the  right.  It  is  also  twisted  slightly  upon 
its  axis,  so  that  the  left  lateral  portion  is  directed  somewhat  to  the 
front.  In  the  uprij^ht  position,  therefore,  the  anterior  wall  of  the 
uterus  not  only  forms  an  inclined  plane,  but  one,  too,  with  a  down- 
ward drop  toward  the  U-ft  side.  Now,  if  these  relations  be  borne  in 
mind,  it  will  be  readily  seen  that  the  child,  resting  upon  the  inclined 
pliiue  furnished  by  the  anterior  wall,  with  iU  right  shoulder  directed 
ihnvriward,  must,  if  left  to  itjself,  turn  with  its  back  to  the  left  side  of 
the  uterus.  In  the  recnmbeut  posture,  the  axis  of  the  uterus  forms 
with  the  liorizon  an  angle  of  thirty  degrees,  and  the  downward  slojie  is 
to  the  right  side.  The  child,  now  resting  upon  the  indined  plane 
funiished  by  the  posterior  wall,  with  its  right  shoulder  directed  down- 
ward, would  naturally  turn  with  its  back  to  tho  right  side  of  the  uterus. 
These  considerations  are  not  purely  theorolicul,  as,  when  the  conditions 
have  been  such  as  to  allow  tho  ftt-tu?  latitude  of  raovemont,  tho  changes 
indicated  in  the  fetal  position  followed  changes  in  the  attitude  of  the 
mother.* 

The  position  of  the  child  has  heretofore  been  determined  by  that 
of  the  child's  hcjul  when,  after  the  advent  of  labor,  the  head  has  been 
brought  within  reach  of  tho  examining  fingers.  Sutugin,  however, 
raaintaiua  that,  during  pregancy,  if  the  patient  bn  examinetl  in  the  re- 
cumbent position,  the  back  is  nearly  always  turned  to  the  rear  whether 
it  be  situated  to  the  right  or  tho  left  of  the  spinal  column.  Changes  of 
position  by  posterior  rotation  he  believes  are  not  uncommon.f 


•  II/^Ktsa,  .Scanzoni's  n4<itrflge,  Bd.  vil,  p.  99. 
f  Si'TUfUv,  Ik'jtr&go  2utu  Mecbtttiismus  dcr  Gcburt  brt  SctiMflUgen. 
Vortriigo,  No.  810. 
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CHAPTER  rV. 

"CHANGES  EFFECTED  JN  THE  MATERNAL  ORGANISM  BY 

PREONANCy. 

Cbuigefl  In  the  sexual  apparatus  and  neighbonn};  orf^ns.— Changes  in  the  utoms. 
^Explanation  of  ap[>areiit  shonvntiig  of  o«rvix. — C'hHii^ii  in  the  vag^ina, 
Tulra,  abdomen,  navot.  lircn^it^,  nipple.— Functional  disturbHnucfl  of  bladdor. — 
Constipation. — (Edema. — Cliangcat  eftcoted  in  the  entire  urgiinisin. 

Chanoes  occcrrixo  is  the  Sexual  Appauatus  and 
Nkighborikw   Okc.aks. 

The  pregnant  state  is  signalized  by  tho  nutritive  energy  imparted 
bj  the  fecundated  oTiim  to  the  goncrativo  organs  and  to  the  viscera  in 
their  ricinity. 

The  uterus,  from  the  inception  of  pregnancy,  increases  in  vascu- 
larity. Ita  mucous  membrane  becomosi  soft  and  thickened.  The  mus- 
cular fibers  are  increased  seven  to  eleven  times  in  length,  and  three 
to  fire  times  in  width.  During  the  first  five  months  new  muscular 
fibers  nre  developed,  especially  upon  the  inner  layer  of  the  uterus. 
The  delicate  connnt;tivc-tissuo  processes  between  the  muscular  fibers 
become  more  abundant,  and  toward  tlie  termination  of  pregnancy 
diaplajr  distinct  librilhe.  The  vessels  increase  in  number,  length,  and 
droiimferencc.  The  arteries,  as  wo  have  noticed,  assume  a  spiral 
course,  and  in  places  communicate  directly  with  tlio  veins.  The  veins 
Afo  dilatfxL,  and  form,  csixifially  in  tlie  placental  region,  wide-meshed 
nvtworka.     The  walls  of   the  veins  are   intimately   united  with  tho 

culor  walls  of  tho  uterus,  and  form,  when  divided,  open-mouthed 
The  lymphatics,  starting  from  the  spongy  tissues  of  tho  lin- 
ing mticous  membrane,  traverse  the  muscular  structures,  and  are 
gathered  up  by  abundant  plexuses,  whicli  are  distributed  especially 
over  tho  fundus  and  sides  of  the  womb.  The  nerves  iucrejise  in  length 
and  thickuess,  and  grow  inward  toward  the  uterine  cavity.  Upon  the 
jnner  surface  of  the  uterus  ganglia  may  bo  observed.*    The  gimglion 

ricale,  which  measures  in  the  non-pregnant  condition  three  fourths 
of  an  inch  in  length  and  half  an  inch  in  width,  is  now  an  inch  and  a 
half  in  bruadtb,  and  possesses  a  length  of  two  inches. 

*  SP1E0EL3EB0,  Hondbucb  der  GeburtshtUfe,  p.  SCK 
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These  toxtural  changes  arc  nccompaiiictl  by  an  enormous  increase  in 
the  volume  of  the  uterus.  The  weiglit  of  the  hitter  b\  the  virgin  state 
is  about  an  ounce,  while  toward  the  end  of  pregnancy  it  weighs  in  the 
neighborhood  of  two  jiouuds.  The  increase  in  the  bulk  of  the  uterus 
is  Iirogressive.  The  following  table,  by  Arthur  Farre,*  ftirni^ea  ap- 
proximate measurements  for  the  different  months  of  pregnancy: 

Lenjrih.         width. 

End  of  8d  month 4^^  inches,  4  inches. 

'*     4th     "     5HI     "  6     *• 

'•     Bth      *'     6-7      *'  Ai    " 

"     flth     •'     8-9      *'  6i    " 

'•     7th      "     10      "  7i    " 

»*     8th      *'     11      *'  8      " 

"      eth      '*     13      "  9      '* 

According  to  Levret,  the  surface  of  the  virgin  uterus  msasurea  six- 
teen e^iuarc  inches,  while  that  of  the  pregnant  uterus  at  term  measures 
three  hundred  and  thirty-nine  square  inches. f  The  uterine  canty  is 
stated  by  Krauae  to  be  enlarged  five  hundred  and  nineteen  time8.J 

Xhe  enlargement  of  the  uterus  is  not  due,  in  the  beginning  of 
pregnancy  at  least,  to  the  pressure  of  the  expanding  ovum,  for  the 
same  changes  occur  during  the  first  four  months  in  cases  of  extra- 
uterine pregnancy.  In  the  latter  months,  however,  a  merhnnical 
stretching  is  probaI>le,  as  the  walU  become  thinned  and  conform  to 
the  size  of  the  ovum.  At  term,  the  walls  are  not  of  uniform  thickness, 
but  vary  between  one  sixth  and  one  fourth  of  an  inch. 

In  pregnancy  the  muscular  fibers  of  the  uterus,  as  has  been  shown 
by  Ruge,  Uofmeier,  and  others,  are  arranged  in  groupfi,  which  possess 
a  lamellar  stnicture,  the  individual  layers  pursuing  a  general  direction 
from  the  peritoneal  covering  downward  and  inward  toward  the  lining 
mucous  membrane.  The  principal  layers  are  in  turn  united  by  com- 
municating bundles,  so  that  when  seitarated  from  one  another  the  spaces 
between  them  have  a  rliomboidal  shape.  \  ery  nearly  the  .same  ap- 
pearances are  obtained  when  the  section  is  transverse  or  oblique  as 
when  made  in  a  longitudinal  direction.  Over  the  larger  portion  of 
the  uterine  surface  the  peritomeum  is  firmly  adherent.  Only  at  the 
lower  segment,  for  a  space  varying  from  three  to  six  centimetres, 
measured  from  the  internal  os,  the  peritoneal  attachment  ia  easily 
separable.  According  to  Hofmuicr,*  the  muscular  plates  in  this 
diviijion  are  loosely  associated  together,  and  the  fibers  of  each  lamella 
are  intimately  interwoven,  crossing  one  another  in  every  direction.     In 

•  Cyclopwdia  of  Anatomy  and  Physiology,  articlo  Uterus  and  its  .Appendages, 
p.  645. 

f  Vide  SciTreoxi,  Tlandbnch  der  GeburtahQIfc.  p.  77. 

X  Vide  Spiboelbebq.  Uandbuch  dor  UeburtshQKe,  p.  51. 

»  noFMEiER.  Das  L'ntererUterousegmeat  in  Scbnx'dcr'sSchwagnere  and  Kreiia- 
cnde  Uterus,  p.  09. 
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the  body  proper  of  tho  utoms  there 
is  a  broiul  muscular  Inror,  which  ad- 
bcrvs  firmly  to  the  peritoneal  covering, 
the  differontiation  of  the  indiviiluiil 
lumeUse  is  more  prononnced,  the  mus- 
cular fibers  ore  orningod  more  in  bun- 
dlt'*»  ttud,  in  geuerul,  form  layers  which 
correspond  to  a  (greater  degree  to  tlie 
longitudinal  and  transverse  axes  of  the 
at«ms. 

The  uterine  arl«ry,  after  first  suit- 
plying  a  branch  to  the  cervix,  runs  up 
cJong  the  side  of  the  uterus,  and  gives 
off  tlie  first  im]}ortaDt  branch  to  the 
body  of  the  uterus  at  the  point  where 
Uie  j»eritonjenm  firmly  adheres  to  the 
muscular  walls.  The  lower  segment^ 
therefore,  receiver  no  important  vessels, 
and  is  chHraotcrized  by  a  low  degree 
of  vascubrity.* 

Wi  til  the  growth  of  the  gravid 
uteruB.  the  peritoneal  coat  is  put  upou 
the  strotc-h,  and,  in  places,  a  thicken- 

g  of  thd  M<rous  membrane  takes  place 
ly  the   formation  of   new  tissue  ele- 

icnt«.     At  tbe  name  time  the  folds 
the  broail  1igument.s  gmdiinlly  scpa- 

te,  eo  thai  toward  the  end  of  preg- 

ney  ilic  ovaries  and  Fidlupian  tubes 
■re  in  close  eontuct  with  the  uterus. 

The  growth  of  the  uterus  is  con- 
finfd  cliiefly  to  the  body,  the  cervix 
participating  only  to  a  slight  extent. 
In  the  early  months,  the  increase  is 
rather  in  the  an tero- posterior  and  lat- 
dtaniPters  tliun  in  the  longitudinal 

,amet4»r.  As  a  consetjuence,  in  tho 
rale,  it  is  not  until  the  fourth  month 
that  the  fundus  can  be  felt  througli 
the  abdominal  walls  above  tlie  sym- 
physis pubis.  In  these  earlier  mouths 
the  normid  anteflexion  of  the  uterus 
is  increased  by  the  weight  of  the  cor- 

^^fc     *  nortfEiEB,  UtfitrSgc  nir  Analouiie  der  Schwaugcrcn  uiid  KrciKsondcn  Uterus, 
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Fio.  M.  —  CjOWfrBficinHiit.  of  iitrrrm,  iiixlh 
nioulli  pre»roain.'y.  "Hufmi'lrr.t  ft, 
b«iuti«Uiry  or  (Inu  perilcinoni  ntuiefa- 
incut :  O.  ■-,  tiuernal  oriScB  ;  O.  e^ 
ejct«nial  orlncn. 
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pus  utorL  In  the  Cfth  month  the  litems  fills  the  hypogastrinm,  nnd 
in  the  ninth  month  reaches  tlie  epigastrium.  During  the  tust  two 
weeks,  however,  the  uterus  sinks  sonieuhnt  into  the  pelvic  cavity.  At 
the  sumo  time  the  fuiiduB  of  tlic  uterus  sinks  downward  and  forward, 
BD  OB  to  atiiud  about  three  iuclies  beneath  the  lower  extremity  of  the 
sternum. 

In  tlie  upright  posture  the  uterus,  in  atlvancod  pregnancy,  rests 
npon  the  anterior  ahdoniinul  walls.  As,  in  the  intervals  of  contrac- 
tion, the  uterus  is  a  mere  sac  with  fluid  contents,  it  becomes  flattened 
from  front  to  rear,  and  the  width  increjises  at  the  expense  of  the  dis- 
tance from  the  fundus  to  the  symphysis  pubis.  In  the  horizontal 
position,  in  which  the  uterus  rests  upon  the  vertebral  column,  its 
length  is,  on  the  contrary,  increased  and  its  width  diminished.  In 
the  uprigiit  position,  the  intestines  occupy  the  space  posterior  to  the 
uterus.  In  the  dorsal  position,  the  intestines  lie  chiefly  upon  the 
sides,  but  partly,  too,  in  front  of  the  uterus. 

During  the  first  three  months  of  pregnancy  the  pyriform  shape  of 
the  uterus  is  preserved.  During  the  succeeding  three  months,  owing 
to  the  relative  increase  in  the  lateral  and  antero-posterior  diameters, 
the  body  gradually  assumes  the  appearance  of  a  flattened  spheroid. 
After  the  .sixth  month  the  longitudinal  diameter  again  preponderates. 

As  the  dilatation  of  the  uterus  takes  place  more  rapidly  in  its  upper 
than  in  its  lower  segment,  the  cavity  of  the  organ  assumes,  under 
normal  conditions,  an  ovul  shape,  with  the  narrow  end  pointing  down- 
ward, corR»sponding  to  the  ovoid  shape  of  the  fuetus  in  head-presenta- 
tions. It  was  long  taught  and  believed  tliat  this  change  of  shape, 
occurring  in  the  later  months  of  pregnancy,  was  due  to  the  gradual 
unfolding  of  the  cervix  uteri  from  above  downward,  which  thus  con- 
tributed to  the  enlargement  of  the  uterine  cavity.  It  is,  however, 
probable  that,  with  rare  exceptions,  the  cervix  uteri  maintains  its  com- 
plete integrity  up  to  the  commencement  of  labor.  The  enlargement 
of  the  uterus,  necessitated  by  the  development  of  the  foetns,  results 
chiefly  from  the  growth  and  distention  of  the  fundus  and  posterior 
uterine  wall. 

The  cerWx  nteri  participates  in  the  hypertrophy  of  the  entire 
uterus.  Us  development,  however,  is  completed  by  tlic  founh  month, 
and  is  the  result  not  so  much  of  increased  growth  or  new  formation  of 
tissue  elements  as  of  the  loosening  of  its  structure  ami  swelling  from 
serous  infiltration.  Tliis  hitter  is  the  eouscqucncc  of  u  hypera^raia  of 
the  ccn'ix,  which  results  from  the  passive  relaxation  and  dilatation  of 
the  cervical  vessels.  It  occasions  a  physiological  softening  of  the 
tissues,  which  first  manifests  itself  in  those  portions  of  the  cervix  where 
the  least  resistjince  is  encountered,  viz.,  beneath  the  mucous  mem* 
brane  beginning  at  the  os  externum,  extending  outward  through  the 
muscular  structures   of  the   vaginal  portion,  and   afterward   upward 
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tomuti  the  os  internum.*  The  follicles  of  the  cervical  macons  mem- 
brane furnish  a  thickened  secretion,  which  fills  the  cerrical  canal, 
aiul  forms  what  is  known  as  the  "  mucous  plug."  Frequeutly  the 
orifices  of  the  follicles  hccome  ocnjudef!.  The  follicular  sacs  then  fill 
with  their  own  secretioii,  and  project  from  the  mucous  surface  as  the 

les  of  Nuboth.  Krosions  about  the  os  externum  are  rarely  absent 
in  advuuctHi  pregnancy. 

With  the  advance  of  pregnancy  an  apparent  shortening  of  the  cep- 
rix  takes  place,  at  first  confined  to  the  vaginal  portion,  but  afterward 
Involving  the  entire  organ.  The  earlier  explanation  of  this  phenomenon, 
and  one  which  still  meets  with  very  general  acceptance,  assumes  that, 
afwr  the  sixth  month,  a  gradual  unfolding  of  the  cervix  from  above 
downward  takes  place,  which  contributes  to  the  enlargement  of  the 
uterine  cavity.  In  this  manner  space  is  provided  in  correspondence 
with  the  rapidly  increasing  growth  of  the  fcetns.  The  strength  of 
this  df)ctrine  lay,  in  a  great  measure,  in  the  seemingly  confirmatory 
eridenco  afforded  by  digital  explorations. 

In  opfKJsition  to  the  current  opinion,  Stoltz,  in  his  inangnral  thesis, 
published  in  182(1,1  maintained  that  theintern.il  os  remained  closed  up 
to  the  last  two  weeks  precwling  delivery,  when,  indeed,  under  the  in- 
fluence* of  painless  contractions,  the  effacenient  of  tiie  cervix,  describeii 
by  earlier  writers,  did  in  fact,  at  least  in  primipanv,  take  place.  Stolta 
expLaineil  the  apparent  shortening  of  the  cervix  as  the  result  of  a 
Bpindle-sbaped  dilatation  of  the  cervical  t*nnnl,  causing  an  approxima- 
tion of  the  external  and  internal  orifices.  In  1859  Duncan  {  furnished 
oorrobomtive  evidence  of  the  general  correctness  of  Stoltz's  view,  by 
means  of  two  dissections  of  uteri  derived  from  women  who  died  re- 
Bpectively  in  the  seventh  and  eighth  months  of  pregnancy.  In  these 
Pases  the  length  of  the  cervix  uteri  hud  undergone  little  or  no  change 
consequent  upon  pregnancy.  Duncan,  however,  in  common  with 
Stoltz,  admitted  that,  during  the  later  days  of  gestation,  incipient 
nlerifie  cuntraclions  of  a  painless  nature  may  lead  to  the  opening  of 
the  intenial  os.  In  18G.3  he  showed  that  Stoltz's  discovery  had  been 
inticipnted  by  Weitbrecht  in  1750."  In  1802  Professor  I.  E.  Taylor,  | 
of  Xew  York,  slated,  what  is  without  doubt  true  in  the  majority  of 
cases,  that  the  cervix  remained  closed,  and  retained  its  entire  length  up 
to  the  very  beginning  of  active  labor.  In  evi<icncc  he  offereil  the  re- 
mlli  of  four  post-mortem  examinations  made  upon  women  dying  from 

•  IxfTT,  Z«r  Anntomie  and  Physiologic  dc«  Cervix  Uteri,  ErUngeu,  1872,  pp. 

ss.aii. 

f  Sar  Im  (lifft-'rentfl  fUtu  dii  col  de  Tutt-rns.  tnois  principaloraent  sur  les  uhangt!- 
il^  r|oe  la  ifrsUtioii  ul  I'liccouchemcnt  lui  font  oprouvor.  Slrasbourg,  lH2t(. 

•  On  the  CtTvix  L'U'ri  in  Pregnancy.  Edinburgh  Med.  Jour.,  rol.  iv,  IWft,  p. 774. 

•  Vutt  Kilinlmixh  Mwl.  Jour.  September.  ISWi. 
I  TiVLot,  Ou  the  Cerrix  Uteri,  Am.  Med.  Times,  June  91, 1882. 
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accidental  causes  during  the  first  stage  of  labor.*  In  1S73  I  found  in 
the  dissecting-room  a  wonuin  seven  nionlha  pregmmt,  who  liad  died 
in  the  tirst  stage  of  labor,  but  after  dilatation  of  the  cervix  hud  well 
advanced.  The  Lag  of  waters,  iu  the  form  of  a  cylindrical  sac  two 
inches  iu  diameter,  protruded  into  the  vagiua.  Both  the  cervical 
orifices  were  distinctly  defined ;  the  cervix  was  equally  expanded 
throughout  its  entire  extent ;  and  tlie  head  rested  above  the  os  inter- 
num. Tlie  cervix  clearly  formed  no  part  of  the  uterine  cavity,  but 
served  merely  as  a  communicating  passage  between  the  uterns  and 
vagina.  Dr.  Taylor  has  made  some  very  interesting  observations  npon 
the  action  of  the  cervix  during  labor,  using  for  tlie  purpose  a  largo 
(three  to  three  and  a  half  inch)  cylindrical  speculum,  by  means  of 
whifh  the  uutire  process  can  be  freely  witnessed.  In  multiparous 
women  he  has  seen  the  head  descend  during  a  ]»ain  so  as  to  produce 
compk'Lo  oliliteration  of  the  cervix,  and  then  recede,  leaving  the  latter 
with  the  same  ap[>earanced  as  existed  previous  to  labor.f 

While  the  non-shorteniug  of  the  cervix  has  been  fairly  demon- 
strated, it  is  not  80  clear  that  the  os  internum  remains  closeil  in  all 
cases  up  to  the  beginning  of  labor.  Certainly  there  are  rare  excep- 
tions to  the  rule.  Litzmann  ^  reported  a  case  in  which  the  mem- 
branes WLTC  found,  at  the  time  of  lalwr,  attachetl  to  the  cervical  wall 
around  the  pt-riphery  of  the  os  externum.  In  a  few  instances  I  hav« 
had  an  opfwrtunity,  during  the  last  period  of  pregnancy,  to  deter- 
mine by  touch  tho  dilatation  of  the  os  internum.  The  cervix,  how- 
ever, did  not  ex[»and  in  such  a  way  sis  to  become  continuous  with  tlie 
uterine  cavity,  but  remained  distinct  and  apart,  preserving  its  inde- 
pendent existence.  How  far  such  a  dilatation  is  duo  to  painle^tss  labor 
it  is  im])nssible  to  say.  MuUer*  regards  it  rather  as  the  result  of  the 
pressure  of  the  head  upon  tho  softened  cervix.  I  hud  once  occasion 
to  examine  a  multipara  toward  the  end  of  gestation,  to  determine  the 
question  as  to  the  safety  of  her  making  a  railroad  Journey  to  a  neigh- 
boring city,  I  found  the  head  low,  the  cervix  soft,  and  the  os  inter- 
num clearly  dilated  to  the  size  of  a  dollar.  Two  weeks  lal^r  I  was 
called  to  koo  her  in  the  early  stage  of  labor,  and  found  that,  under  the 
influence  of  the  uterine  contractions,  the  caiml  of  the  cervix  had  again 
closed. 

Tho  apparent  shortening  of  the  cervix  is  unquestionably  due  in 
part  to  the  swelling,  incident  to  pregnancy,  of  tho  vaginal  mucous 

*  Vide  likewise  tho  case  of  Angus  McDonald,  in  Edinburgh  Med.  Jour.,  April,  18TT. 

I  Me.1.  Kwu-d.  Uelobcr  13.  1877. 

j  Dhk  Verhalten  des  Cervix  Uteri  in  der  Schwnngi<»chart,  Arch.  f.  OvomIe.,  BJ. 
X.  p.  130. 

**  Untewuchungon  nbep  die  VerkQrzuiijr  tier  VBginalportion  in  rion  letctpn 
Mnnitton  dcr  GraviilitSt:  ScanjioniV  Ueitnijre,  Btl.  v,  U.  2,  18<tll,  pp.  300  </  teq. 
MHUer  dues  not,  liuwever,  exclude  the  potfsiblu  actiuu  oC  uteriuv  contracliuus. 
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membrane,  and  of  the  vaacular,  loose-mcahed  tissues  sarronndiog  the 
,,Mrvix  at  the  vaginal  junction.  But,  in  itildition,  a  noliceuble  dilTer- 
%bce  niay  be  oljsorvcd  between  ciwes  in  wliich  the  head  ocoupiea  tlie 
jieKis  and  those  in  which  it  rests  u]ion  an  iliac  fossa.  In  the  latter  the 
oerrix  is  found,  both  by  the  specnluui  and  by  the  touch,  to  have  pre- 
aerred  ita  entire  length.  In  the  former,  on  the  contrary,  the  anterior 
Up  is  often  obHtei*ated,  wliile  tliu  Icn^'lh  of  the  cansd  and  the  posterior 
cervical  wall  remain  unchanged. 

In  explanation  of  this  phenomenon,  it  is  to  bo  borne  in  mind  that 
in  the  upright  position  the  uterus  forms  with  tlie  horizon  an  angle  of 
thirty-five  degroea.  The  weight  of  the  ovum,  resting  upon  the  in- 
clined plane  of  the  uterus,  increases  the  convexity  of  tbc  anterior  wall, 
■nd  tlio  head  of  the  ftetus,  when  it  enters  tlie  pelvif:  cavity,  doea  not 
fall  directly  upon  the  os  internum,  but  somewhat  in  front,  producing, 


B 


J3., 


'^. 


fto-  57— fl,  borrWr«(>f  ihrtTrrk'al  mucoiw  mpinhnine ;  W,  plncpntk:  r,  blnddrr;  0.i.,tm  In 
htfimin  ;  O.C.,  ovtnEtcTiuun  ;  A <»'.  ftppurept  leoytb  of  ggrvic*!  caoal  on  digtt*!  exftniinatlou 

in  ACCordancG  witli  the  laws  of  gravity,  a  bulging  of  the  anterior  lower 
•pgntenL  T^pon  vaginal  exaniiniition  the  hca<l  is  felt,  therefore,  low 
down,  and  covered  by  the  utwrine  walla,  while  the  cervix  is  drawn  u|>- 
vard  and  ba^.-kwanl  by  the  retractor  nuiBcles,  and  is  often  reached 
witii  diJneulty,  because  the  linger,  in  passing  to  it^  has  first  to  make 
tlM>  circuit  of  the  child's  heiul.  The  bulging  produced  by  the  latter 
effkces  the  angle  between  the  anterior  lip  and  the  vaginal  wall,  while 
tb«  posterior  lip  remains  unchanged.     The  canal  of  the  cervix  a^isumea 
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an  oblique  or  nearly  vertical  direction,  but  when  examiiiod  vitb  care^ 
with  due  regard  to  tlio  physiologieul  eoftening  of  its  tiRsnes,  is  fouud 
to  iiavo  preserved  iU  narinal  length.  By  pusliing  the  iiead  uway  Irom 
the  cervix,  or  by  placing  the  patient  in  the  knee-elbow  position,  so  as 
to  allow  the  head  to  recede,  the  anterior  lip  resumes  its  normal  dimen- 

BlOUS.* 

Bandl  (Uchcr  dns  Vcrhaltun  dee  UteniB  und  Cervix  in  dcr  Schwangerachaft 
und  wahrend  dcr  Geburt,  187C>  has  suuglit  to  pmvc  that  whcrtas,  in  point  of 
fact,  a  portiim  uf  thf  ctTvix  remaitm  clotied  to  the  end  of  pregnancy,  a  portion  of 
the  same  dof^s,  as  Roedercr  taught,  contributo  to  the  foruiatlon  uf  the  uterine 
cnvity. 

In  prest-nting  his  views  to  tlie  XaturforHcher-VcrBaminhmg  at  lluraburg,  in 
187<I,  Biiudl  stated  that,  upon  examinatiL'n  of  the  familiar  Bmuuf  stctiou, 
made  upon  the  cadnver  of  a  tmrturient  woman,  lie  was  stnick  with  the  impossi- 
bility (hat  the  cervix  therein  di-picted,  meuKiiring  eleven  centimetre?  in  front  and 
tea  centimetres  )»o8tenorly,  could  be  the  short  narrow  canal,  from  two  to  four 
centimetreti  long,  observed  by  Mftlier  toward  the  end  of  gestation.  As  a  rule, 
however,  in  case  of  the  deep  position  of  the  ovima,  or  fetal  head,  above  the 
constriction  designated  by  Mailer  ti«  the  ns  internum,  may  be  felt  a  second  and 
much  larger  ring,  wluch  h\a  HultMitjuent  iuveHtigutious  showed  was  the  on 
internum  proper.  The  lower  constriction  he  termed,  tlierefore,  the  spurious  oa 
internum,  or  the  ring  of  Mdller.  Owing  to  the  fact  that  the  wallii  of  the  canal 
between  the  upper  und  lower  ringit  are  much  thinner  titan  thr^se  of  the  uterine 
body,  a  well-dutined  ridge  is  felt,  which  had  nince  been  termed  the  ring  nf 
Band]. 

At  first  Bandl  supposed  that  the  new  corvico- uterine  canal  was  covered  by 
decidua,  the  mucous  nieiubnnie  projKT  liaving  Iwen  crowded  downward  by  the 
pressure  of  the  ovum.  In  this  way,  by  the  formation  of  overlappitifc  foldw^  (ho 
ring  of  MuUcr  is  ajiproximated  to  the  on  externum,  and  the  apparent  shortening 
of  the  cervix  is  accomplished.  At  the  sume  time,  by  the  continued  growth, 
and  by  what  he  termed  tlie  vital  action  of  the  jmrts.  a  "new  cer^'ix "  was 
formed  above  the  remaiuB  of  the  old  canal,  derived  chiefly  by  a  sort  of  migra- 
tory movement  from  the  muscular  structure  of  the  origimtl  cervix.  The 
decidua,  meantime,  unable  to  follow  the  expansion  of  the  outer  layers,  wa»  torn 
in  many  places,  forming  scattered  isletd,  between  which  the  chorion  came  into 
immediate  contact  with  the  muscular  waits. 

In  Seplember,  187T,  nt  a  meeting  of  the  Genniin  gyna'cologi-^ts  at  Munich, 
Bundl  abandouyd  his  theory  of  a  new  cervix  formed  hy  a  movement  upward  of 
muscular  fibers  an<l  the  crowding  down  of  the  cervical  mucous  memltrane.  and 
taught  iu  itii  place  that,  in  primipane,  &  ]}ortion  of  the  cervix  really  expands  to 
contribute  to  the  uterine  cavitj*.  In  the  earlier  months,  he  stated,  the  mucouj* 
membrane  of  this  portion  retiiinH  its  cervical  cliamcteristics,  but  in  the  latter 
part  of  gestation  it  Is  converted  into  a  kii^d  of  decidua.  The  flattened,  ex- 
panded jrartiou  in  umltifuine,   he  acknowledged,  was  often  extremely  small. 

»  P.  MPller,  op.  ril.,  p,  343. 

liOTT,  Verhallen  des  Cenix  Uteri  wlhrcnd  der  Sch wan gerse haft.  p.  71. 

T,  E.  Tayixir,  Non-shortening  of  the  Corns  during  Gestation,  Med.  Record, 
OetntKT  13,  1877,  p.  ti46,  with  verbal  statement  of  the  author  concerning  the  resulta 
of  his  examinatioui  of  pregnant  women  iu  the  genu-pvctoml  position. 
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Thu,  at  timt,  he  attributed  to  morbid  cnnditions,  ftuch  aa  sli^^ht  inflammti- 
Uiiiu,  or  d«>fcctive  involution,  niiich  iuterfrred  with  ihu  rolling  out  of  thu 
upper  ]M]rtion  of  the  cnual.  In  1879,  befure  the  Natur.-Versammlung  At 
lUJen-Barlen,  he  explains  finnlty  thiit,  in  flntt  Inbont,  the  mucous  incnibniDf  of 
tb«  diUtcci  purtiou  of  the  curvix  bccomuH  turn  tmU  »tn])t>(.'d  oft.  Subr>c(|uentl7 
■  new  membrnuc  i»  fornu'd  u|K)n  the  di^nuded  fiurface  uiiirh  w  not  di.stin^uiiih- 
able  ftom  that  of  the  ut«rino  body,  aud  upon  which,  in  future  pregnancies, 
the  deeidiml  fommtion  may  be  tniced  to  the  persistent  portion  of  the  canal. 
Tlie  <w  Interuum,  uecording  to  thin  view,  is  not  miirked  by  the  ecrvical  mucous 
menibriiue,  but  is  bituated  in  ihi*  muscular  walls,  aud  Ubuallj  corresponds  to  the 
point  at  which  the  peritODKum  leavcH  the  uterus. 

KOtttDer  (BcitrSge  zur  Anntomle  der  Cervix  L'tcri,  Arcli.  f.  Uynaek.,  vol. 
xii,  p.  38H)  and  Marchand  (Koch  Einnial  das  Verhalten  der  Cervix  L'teri  in  der 
8chwaDgtT»chaft,  Arch.  f.  Gyuaek.,  vol.  xv,  p.  mu;  claimed  in  certain  coses 
In  have  found  the  plicw  palmateo  and  cylindrical  epithelial  celln  at  the  ditttancc 
of  from  two  to  two  and  a  ludf  centimetres  from  the  internal  os,  showing  that  a 
funDe1-8hup«d  exiKinsion  of  tlie  up|)er  portion  of  the  ccn'ix  d(»ea  take  place 
dariag  pregnancy.  Further  evidence  in  support  of  KOstner's  vitwf  has  been 
,  ottered  by  Keilmann  (Zur  Kliirung  der  Cer^'ixf^]ge,  Zeitschr.  f.  Ueburtshalfe 
and  Qynaek.,  vol.  xxti,  p.  106)  derived  from  obvervationn  made  upon  the  uteri 
of  gravid  ba«. 

Bayer  |Gynaekolo(j;iM-he  Klinik,  von  Freuud.  Art.  Morpholoffie  der  GcbiSr- 
matter.  iSS5).  in  an  extremely  compHaitcd  account  of  the  muscular  fitrueture 
<if  tb«  uterus.  maintaiuM,  likewise,  that  the  lower  ^jtrtnent  i^  produced  by  the 
rolling  out  of  the  upper  part  of  the  cervix,  and  that  the  cervical  mucoua  mcm- 
licmaa  is  converted  into  decidiui.  He  rejjjardB  the  process  as  a  temporurj-  pro- 
virion,  which  duapiK-ant  with  pregnancy.  Tlie  conntriction  tenned  by  Band! 
the  ring  of  MQlIer,  Bayer  maintainti,  in  not  an  accidental  point  in  the  cervix, 
hot  i»  the  rvsult  of  the  loop-like  arran^emi^nt  of  fibera  derived  Irom  the  re- 
tractor muscles,  by  which  the  continuance  of  the  cervical  cversion  is  arrested  at 
n  dednite  point  in  the  canal. 

According  to  iuvestt^tiona  made  by  Leopold,  McDonald,  Milller, 
Singer,  Schroedcr,  Ilofmeier,  Waldeyer,  myself,  and  others,  the  lower 
segtueiit  is  derived  from  the  body  of  the  uterua,  aud  not  from  the  cer- 
vix. In  three  autopsies  made  by  nie  upon  women  who  had  dieJ  in  the 
tagt  month  of  pregnancy — one  primipara  and  two  multipara? — the  same 
conditions  prevailed  in  all,  viz.,  the  cervix  exceeded  fonr  centimetres 
iu  length  and  wt«  increased  in  thickness,  the  mucous  pUig  terminated 
,  ml  the  upper  orifice,  and  the  membranes  adhered  closely  to  the  lower 
segment  and  to  the  borders  of  the  internal  oriricc.  That  the  cervix 
ntaintAiuB  lis  independence  to  the  beginning  of  labor  is  therefore  true 
in  Tory  many  instances.  That  there  are  no  exceptions,  it  would  be 
hnxardous  to  maintain  in  the  face  of  the  positive  testimony  of  Bandl, 
)Iarchand,  and  Bayer. 

In  the  vagina  changes  take  place  corresponding  to  those  iu  the 
uteruA,  though,  of  course,  less  in  degree.  The  smooth  musonlar  fibers 
h>*pertrophT ;  the  vessels  of  the  venous  plexus  increase  in  size,  and  im- 
part a  blue  rolor  to  the  vaginal  walls;  the  mncous  membrane  become* 


Flo.  5fi.— Ut^nw  from  n  mulllpora  who  lUfd  In  ihe  lasr  month  nt  prcrrmiipy,  nhftwInR  ecrrlx  of 
Qumial  k'ttptli  wILh  airin ljnui<;ii  odbereiit  la  Ihv  uh  Uit^ruuin.    (Bvllevut'  HoqiluiL) 

wall  not  unfreqiipntly  protrudes  from  the  vulva.  The  papillro  swell, 
and  impart  a  granular  feel  to  the  finger. 

The  vulra  heoomoa  turgescent,  the  labia  gape  apart^  to  the  mucous 
surface  the  enlargement  of  the  veins  and  venous  plexuses  gives  a  dusky 
hue,  and  the  follicles  secrete  abundantly. 

The  connective  tissue  ^between  the  layers  of  the  broad  ligament:^  and 
around  the  uterus  becomes  succulent  from  eerous  intiltration.  The 
lymphatics^  which  convey  away  the  waste  engendered  by  the  rapid  tis- 
sue-changes in  the  pelvic  organs,  enlarge  in  conformity  with  the  in- 
creased labor  thrown  upon  them.  The  hips  broaden  from  the  deposit 
of  fat  in  the  subrutancouK  tissuo  of  the  entire  pelvii*  regi(m. 

With  the  growth  of  the  uterus  the  abdomiuid  walls  are  put  upon 
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the  Btrotch,  and,  in  wcll-nonrished  individuals,  are  increastnj  in  tliick- 

npss  liy  the  more  ahnndnnt  formation  of  adipose  tii^nc.     By  the  fifth 

Fmontli  the  navel  begins  to  diminish  in  depth,  and  about  the  seventh 

tnouth  becomes  level  with  the  skin.     During  the  last  two  months  the 

navel  often  is  everted  by  the  pressure  of  the  uterine  tumor,  and  forms 

•  roun<lcd  elevation.     Another  consequence  of  the  stretching  of  the 

,  ftUlominal  walls  is  the  formation  of  reddish,  bluish,  and  at  times  of 

white  glistening  streaks  (stria'),  whiub  do  not  disappear  after  delivery, 

thougli  ihey  lose  their  coloring.     They  rarely  fail  in  the  last  third  of 

pregnajicy.     They  are  found  most  abundant  upon  the  lower  half  of  the 

|mlxJomen,  especially  upon  the  sides,  where  they  form  curvcnl,  sinuous 

Lliaet.     Thoy  are  dnc  to  an  atrophic  condition  of  all  the  skin-layers, 

iXo  partial  obliteration  of  the  lymph-spaces,  and  to  a  condensation  of 

[the  connective- tissue  elements,  which,  in  place  of  forming  rhomboid 

line*h<_*»,  nin  |mndlel  to  one  another.*     Stria?  arc  produced  likewise  in 

I  jKithulojjit-al  distentions  of  the  abdomen,  and  are  not  peculiar  to  preg- 

Imoncy.     Similar  streaks  form  upon  the  nates  and  upon  the  anterior 

land  posterior  surfaces  of  the  thighs.     'I'hey  may  occur,  too,  independ- 

lent  of  pregnancy,  m  in  the  rapid  development  of  the  hips  at  puberty. 

.Painful  sensations  at  the  costal  insertions  of  the  abdominal  muscles 

are  often  exporienced  during  pregnancy.     They  occur  more  commonly 

in  multipane,  and,  owing  to  the   preponderance  of  the  right  lateral 

,  position  of   the  uterus,  with  greater  frequency  upon  the  right  side. 

Sometimes  the  recti  muscles  are  separated  from  one  another.     This  is 

specially  liable  to  tflke  place  in  contracted  pelves,  and  in  women  of 

imaU  Rtjiture,  in  whom,  on   account  of  the  insufficient  longitudinal 

[diameter  of  the  abdominal  cavity,  the  uterus  is  forced  to  nuike  for  itself 

the  8]iuce  requisite  for  its  development  to  term  at  the  expense  of  the 

abdouiiiml  walls. 

The  mammary  glands,  previous  to  gestation,  are  firm  and  nearly 
hemiflpberical.  During  pregnancy  the  breasts  increase  in  volume,  and 
pre&tnit  characteristic  changes  in  structure  and  consistence.  These 
changes  are  due  to  a  swelling  of  the  connective  tissue  of  the  organ,  the 
development  of  glandular  acini  along  the  course  of  the  lactiferous  ducts, 
«nd  the  inoroosed  deposition  of  fat  between  the  lobes.  The  enlarge- 
ment of  the  breast  often  begins  in  the  sprond  month,  and  becomes  no- 
ticeable betwetm  the  fourth  and  fifth  months  of  gestation.  With  the 
development  of  the  glandular  structure  the  breasts  possess  a  knotty, 
uneven  feel,  more  marked  at  first  about  the  peripliery  of  the  organ,  and 
^tlience  proceeding  gratUially  towanl  the  nipple.  The  veins  enlarge, 
and  form  a  tracery  beneath  the  skin.  Eaily  in  pregnancy,  fullness  of 
iho  breiut.sand  pains,  shooting  toward  the  axilla,  are  often  experienced. 
A»  the  breasts  increase  in  size,  the  cutis  yields  in  many  women  about 

•  Ik'snr,  The  Cicatrices  ot  Pregnancy,  Traiw.  of  the  Am.  Gpuec.  Soc^  vol.  it, 
|i.  UI. 
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tlie  periphery,  where  the  tension  is  greatest,  whereby  bluish,  white,  or 
redtlisli  lines,  like  tliose  remarked  upon  tiie  abdomen  and  thighs,  make 
their  appearance. 

The  nipple  becomes  elongated,  is  more  sensitive,  and  enters  readily 
into  an  erectile  condition.  Wianges  in  the  areola  arc  justly  regarded 
as  among  the  most  important  evidences  of  the  existence  of  pregnancy. 
Often  as  early  aa  the  second  month  the  areola  has  a  soft,  cedomatous 
feel,  and  is  raised  above  the  level  of  the  surrounding  skin.  The  seba- 
ceous follicles,  ten  to  twenty  in  number,  enlarge,  and  bedew  the  surface 
with  moisture.  By  the  middle  of  pregnancy  a  circle,  due  to  pigment- 
ary deposit,  is  formed  around  the  nipple,  the  coloration  of  which  de- 
pends in  part,  though  not  altogether,  upon  the  comjilexion  of  the 
individual,  being  iisunlly  more  intense  in  brunettes  than  in  women 
with  fair  hair  and  delicate  skins.  In  the  negress  the  areola  is  jet- 
black,  while  in  the  albino  it  is  of  a  delicate  rose-color  (Montgomery). 
The  diameter  of  the  pigmented  circle  averages  from  an  inch  to  an  inch 
and  a  half,  though  it  sometimes  greatly  e.\ceeds  the  figures  mentioned. 
In  the  latter  part  of  pregnancy  there  often  forms  around  the  outer  part 
of  the  areola  a  so-called  secondary  areola,  consisting  of  scattered  round 
spots,  presenting  the  appearance  as  though,  to  use  the  language  of 
Montgomery,  the  color  had  been  discharged  by  a  shower  of  dropa. 
Tliis  peculiarity  is  due,  for  the  most  part,  to  the  preaence  of  onlarge*l, 
nou-pigmeuted  sebaceous  follicles. 

The  pressure  of  the  gravid  uterus  gives  rise  to  functional  disturb- 
ances iu  the  neighboring  organs  of  the  pelvic  cavity.  The  capacity 
of  the  bladder  is  diminished,  and,  as  a  consequence,  increased  fre- 
quency of  urination  results.  In  some  women,  when  the  bladder  ia 
moderately  full,  the  mere  act  of  coughing  or  sneezing,  or  the  up- 
right posture,  produces  involuntary  discharges  of  water.  Constipa- 
tion ia  common,  due  not  so  much,  however,  to  mechanical  obstruction 
as  to  diminished  intestinal  action.  In  the  later  months  of  pregnancy, 
pressure  on  the,  sacral  nerves  gives  rise  at  times  to  numbness  of  the 
extremities,  neundgic  pains,  cramps,  and  hindered  locomotion.  (Ede- 
ma of  the  lower  half  of  the  body  and  varicose  dilatation  of  the  veins 
of  the  legs,  the  rectum,  and  vulva,  are  referable  partly  to  pressure  and 
partly  to  the  increased  vascular  fullness  of  the  pelvic  vessels  induced 
by  pregnancy. 

Chaxoes  effect*:!)  in  the  Entire  Obuanihm. 

Corresponding  to  the.  enormous  development  of  the  vascular  ap- 
paratus in  the  gravid  uterus,  there  is  an  increase  in  the  total  quantity 
of  blood  in  the  circulation.*    Andral  and   Gavarret,  Eognault  and 

•This  assertion,  which  is  .siniidy  Iho  fnrnml  slatcinont  of  s  phTsinlopical 
ncoessily.  bos  been  oxperiiuonlally  prnvol  t**  Ix-  t'onvcl  iu  bitches  by  Spiegelberg  and 
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quert'l  and  Kwlier,  maintained  that  iti  prejiimncv  tho  blood  was 
\  clmracUT.  Thia  view  wua  stiiituiiied  iiitparontly  by  tho 
Ittt^r  investigations  of  Xasso,  Spiogelberg,  Gscheidlia,  Irigeralev,  and 
ileyor.  It  is  nuqiiostionublo  that  in  early  pregnancy  a  hydi'a?mic 
condition  develops  iu  many  women,  consequent  nj)on  the  demands 
mtwle  upon  the  maternal  nystem  by  tho  growing  fcetue,  niid  upon  the 
iocrcaeed  tissue  waste  when  these  conditions  are  associated  with  a 
diminished  capacity  to  take  and  a.ssiniilate  food;  but  with  improved 
methods  of  examination  it  has  been  demonstratcil  by  Fehling.  Keiu, 
and  Richard  Schroeder  that,  in  advanced  pregnancy,  both  the  haemo- 
globin and  the  total  number  of  rod  blood-corpuscles,  are  in  the  rule, 
•ngmented.* 

As  a  necessary,  corollary  to  the  increase  of  the  total  blood-supply  in 
pregnant  women,  the  maintenance  of  the  circulation  would  seem  to 
rv<|uire  either  greater  fretjuency  in  the  contractions  of  the  heart,  or 
that  the  entire  quantity  of  blood  entering  tho  ventricles  during  the 
diastole  should  be  increased.  Kehror  maintains  tliat  the  frequency  of 
the  pulsations  of  the  heart  exceeds  eighty  to  the  minute.  Larcherf 
and  other  French  investigators  assert  that  the  interposition  of  the  en- 
larged and  multiplied  vascular  channels  in  the  j)elvic  organs  increases 
the  labor  thrown  upon  the  heart,  iu  response  to  which  an  eccentric 
hrpertrophy  of  tlie  left  ventricle  takes  place,  but  the  evidence  on  thia 
point  is  oonHioting. 

Pregnancy  increases  the  size  of  the  thyroid  gland.  In  districts 
where  goitre  is  endemic^  and  in  women  in  whom  a  prwlisposition  al- 
ready exists,  pregnancy  may  produce  a  temporary  furm  uf  the  disease, 
or  famish  tho  starting-point  of  the  |)ermanent  affectiou-J 

In  rather  more  than  half  the  cases  of  pregnancy,  thin  bone-like 
lamelhe,  consisting  chiefly  of  phosphate  and  carbonate  of  lime,  meas- 
uring from  one  sixth  to  one  half  a  line  in  thickness,  arc  found  de- 
posited upon  the  inner  surface  of  tlie  skull.  These  plates  have  been 
termed  osteophytes  by  Rokitansky,  They  occur  after  the  third  month, 
and  are  found  chiefly  upon  the  frontal  and  ])arietal  bones,  especially 
along  the  course  of  the  sulcus  faleiformis  and  the  arteria  vimingea 
media.* 

We  liave  already  noticed  the  increase  tu  the  carbonic  acid  discharged 

OMbeidlin.     Vide  rntorBuohungun  Qlierdio  Blutmengc  trSchtiger  IIQnde,  Arch.  L 
Gynaelu,  Bd.  iv,  p.  1 U. 

•  ViJ*  St'iiiOKDER,  Untcrftttchungon  ucbor  die  Bcachaffenheit  des  Blutes  von 
Schwangeren  und  WSchiicrlDncn,  etc.,  Arch.  f.  Gynaek«  vol,  xxxix,  p.  306, 

f  Vide  Jauliii.  Traht*  coniplet  d'acconchctnrnl.  p.  3k3. 

:  L.  Tatt,  Eiilnrgcrncnt  of  tho  Thyroid  BtMiy,  OlwicL  Jour,  of  Gr.  Bril.  and  Ire., 
J«w,  1973. 

•  K&aWEi,  Handhacb  der  patholog.  AnaL,  Bd.  il,  p.  ftW.  These  fwt«pphTt«« 
tuT  do!  pr*.'nliar  ti»  pregiiAnoT ;  they  likewise  occur  commoDly  in  consumptives. 
Koureau  l>icl.  de  Chir.  et  de  Med.,  t.  xvii,  Arl.  Groasesso. 
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by  the  lungs  during  preguunt-y.  Andral  and  Gavarret  found  tlio  moan 
consumption  of  carbon  hourly  in  prcf^nant  women  cquah^d  8  gramme* 
instead  of  G'4  grammes,  H3  in  menstniatiDg  women.  The  thorax  ia 
increased  in  hreadth  and  diminished  in  dcptli,  a  comlition  which 
bocomes  revei'sed  after  delivery.  There  is  iiaually,  toward  the  end  at 
least,  a  diminution  in  the  vital  capacity  of  the  lungs.*  Subjectively, 
there  is  often  experienced,  especially  in  primipane,  a  sense  of  oppressed 
respiration  during  the  later  months  of  pregnancy.  This  feeling  is 
relieved,  however^  to  a  consitjerable  extent  when  the  uterus,  in  the 
lust  two  to  thrco  weeks  of  jiregnancy,  sinks  downward  and  forward. 

Very  few  pregnant  women  eaca[)e  altogether  trouhlea  of  digestion  ; 
of  these  the  most  common  arc  nausea  and  vomiting,  due  to  spasmodic 
contractions  of  tiie  stomach  and  diaphragm.  Tijc  uau^ea  and  vomit- 
ing usually  occur  on  waking  in  the  morning,  i.  e.,  with  an  empty 
stomach,  more  rarely  after  meals.  In  a  few  cases,  these  gastric  dis- 
turbances take  ]>lace  only  tliree  or  four  times  in  the  beginning  of 
pregnancy,  upon  the  first  suppression  of  the  menses.  I'sually,  how- 
ever, they  recur  daily  during  the  first  three  months,  and  then  gradu- 
ally disappear.  In  the  early  period  of  pregnancy,  tlic  appetite  is,  as 
a  rule,  capricious,  like  tlmt  of  clilorolic  women.  Some  are  sai<l  to 
crave  unusual  and  even  disgusting  articles  of  foml  (longings).  An 
increased  secretion  of  the  salivary  glands  is  often  a  noticeable  symptom. 
The  bowels  are  more  commonly  constipated.  In  a  few,  however,  diar- 
rhiea  takes  place,  often  about  the  time  of  the  montli  when  the  woman 
would,  if  not  pregnant,  have  her  menstrual  flow. 

It  is  not  surprising  that  in  the  first  three  months  of  prognancy 
many  women  lose  their  flesh  and  color,  have  dark  circles  about  their 
eyes,  and  wear  a  drawn,  haggard  look  ;  but  after  the  third  month,  or 
later,  after  fetal  movements  have  been  felt,  the  appetite  returns,  the 
digestion  becomes  more  active,  the  nutrition  is  improved,  and  an  in- 
crease of  weight  in  normal  cases  takes  place,  which  can  not  be  accounted 
for  simply  by  the  growth  of  the  ovum.  According  to  Gassner's  esti- 
mates, the  average  gain  in  tho  eight  months  amounts  to  five  and  a  half 
pounds,  in  the  ninth  month  to  three  and  a  half  pounds,  and  in  the  tenth 
month  to  about  throo  and  a  quarter  pounds.  The  total  increase  he 
found  not  far  from  one  thirteenth  of  the  entire  weight  of  the  body.+ 

We  have  already  noticed  the  pigmentation  of  the  areola  in  sjxiaking 
of  the  changes  produced  in  the  breasts  of  pregnancy.     The  forehead 

•  Dohm  fniitu!  ihat  in  sixty  ptr  cent  rhcro  was  n  marked  flitniniition  in  Iho  vital 
cn|>a(;ity  of  iho  lungs  of  womon  in  ihv  Jiititr  part  of  prt'piiaiicy,  fts  (Mmiiaivd  with 
tbat  of  tlic  same  women  tested  twelve  to  fourteen  i!ays  after  delivery.  Zur 
Kenntuiss  des  Einfliisses  von  Schwangcrschaft  utid  Woohenbett  auf  die  vitale 
CapacilAt  dor  Liingen,  Monatsschr.  f.  Gebnrfsk..  TU\.  xxviii,  18U(l,  p.  4.')7.  Earlier 
obsorvattons  not  entirely  in  accord  with  ih(ise  of  rif>hni.  were  made  by  K^bius  and 
Wintriub.     Vide  Spikoelkuko,  Lehrbiieli  der  GeburUhUlfe,  1877,  p.  68. 

f  Monatsschr.  t  Geburtsk.,  lid.  xix,  p.  1. 
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IV-^wiso  ftt  limos  becomes  covered  with  dirty-looking  brownish  jiaichcs, 
I'hich  may  extend  over  iho  entire  face,  egpecially  over  the  ovoliJs,  the 
riMjt  of  the  nose,  and  the  upper  lip.  Tltese  spota,  witli  tlie  distigure- 
■  lui-nt  ihey  ucciision,  rarely  remain  j)erniauent,  but,  as  a  rule,  disap- 
pear shortly  after  confinement.  Similar  discoloration  a  are  often  ob- 
served about  tho  external  organs  of  generation,  npon  the  abdomen, 
i,  with  eonfiiderablo  constuuey,  along  the  linea  alba  and  around  tho 
Bin  bilious. 

Owing  to  the  hydnemic  condition  which  exist*  during  prejrnancy, 
the  nrine  is  more  abundant  and  watery.  Albumen  in  the  urine  18  not 
an  infrequent  occurrence,  due,  probably,  in  the  milder  cases,  to  transi- 
|iory  I'uttirrhal  affections  of  the  bladder.* 

The  nervous  system   becomes   more   imjiressionable.      The   whole 

character  frequently  undergoes  a  change.    The  most  amiable  of  women 

re  liable  to  become  fretful,  peevisli,  and  uiu'easonable.     The  spirits 

often  doprrssed,  especially  in  the  earlier  months,  when   the  general 

sutrition  is  most  impaired.     Tho  melancholia  in  women  already  pre- 

Ii5poge«l  to  insanity  may  terminate  in  mania.     The  memory  is  gen- 

tTuWy  weakcno<l,  especially   in  women  who   have  borne  a  number  of 

liehil\ln*n  ia  rapid  succession.      On   the  other  h;ind.  nervous  women 

Ftometinies  lose  their  nervousness,  and,  exceptionally,  there  are  imlivid- 

uaU  who  ex|H!rienoe  during  pregnancy  a  peculiar  sense  of  well-being. 

{enralgic  affeotiona  are  common   (face-ache,  toothache,  etc.);  local 

sthe^iu  and  paivsis  occur  at  times  ;  tho  senses  are  often  disordered 

(nyctalopia,  amuumsis,  amblyopia,  deafness,  perversions  of  taste  and 

'fmell) ;  pruritus  is  sometimes  troublesome;  and,   finally,  pregnant 

women  are  subject  to  attacks  of  dizziness  and  syncope. 
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Signs  of  pregnancy. — Suppression  of  menw^. — NaiisipR, — Sniivntion. — Hrewiits.— In- 
ervaae  of  abtlomen.^'hunges  of  th«  ns  am!  eorvix. — <jiiickenin(r- — ItiJUittc- 
mcnl. — FetftI  heart-bcut. — I'terino  bruit, — Piiiiitr  souffle. — liiterro^Hiioii  of  the 
pMteiit. — MellHKls  of  physical  csaniimition. — Inspoftion  of  abdomen. — PalpA- 
titin. — Auwuliatiuti. — The  va^'iial  toUL-ti. — Disliaction  Ix-twccii  ftrs-t  nnd  fiib- 
wqwnit  prcgimncii^ — r>iapif>8i!>  of  denlh  of  ftetus. — Duration  of  pregnnTicy.— 
Prwdiclion  of  tUy  of  eunfinement  from  date  of  last  mcnutruotlon.— Date  of 
qiiiukoning.— Siiie  of  uterus. 

A  THOROUon  familiarity  with  all  the  signs  which  lead  na  to  the 
recognition  of  pregnancy  Is  an  essential  part  of  the  outtlt  of  every 

•  KALTCxnArn.  I'elier  .Albuminuric  urnl  Rrknmkungen  dor  Uarnorgaiio  in  drr 
FufipDjuizung*.pmcKle,  Arch.  f.  Gyuuek.,  \l*\.  iii,  p.  1. 
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practicing  physician.  The  reasons  fur  tliin  are  obvious.  Mistakes  as 
to  the  Jiagnoeis  of  tiio  pregnant  state  cau  never  be  covered  up.  They 
therefore  ineviUibly  subject  the  author  of  them  to  criticism  and  ridi- 
cule. Hut,  apart  from  personal  considerations,  it  \s  to  be  rcmembcretl 
that,  in  the  practice  of  both  medicine  and  surgery,  the  cooxistonoe  of 
pregnancy  not  infrequently  moditiea  materially  the  prognosis  and 
treatnieut.  Moreover,  it  is  one  of  tlie  most  grateful  functions  the 
physician  is  called  upon  to  perform  to  be  able  to  dissipate  unjust  sus- 
picions of  pregnancy,  which  sometimes  clniid  the  rcpntations  of  per- 
fectly pure  women.  On  the  other  hand,  the  writer  has  known  many 
cases  of  grievous  wrong  and  injustice  done  to  the  innocent  by  a  care- 
less, hasty,  an<l  incorrect  ilecision  on  tlie  part  of  the  medical  examiner. 
The  so-culled  '* signs  of  pregnancy"  are  bjiscd  upon  the  physiological 
changes  which  take  place  in  the  ovum,  and  the  changes  WTOught  by 
the  growth  of  the  ovum  upon  the  nmtertial  organism.  Many  of  the 
sigus,  therefore,  possess  little  weight,  and  serve  only  to  draw  attention 
to  the  passible  existence  of  preguuucy.  A  number  of  the  signs  taken 
together  furnish  cumulative  evidence  of  the  probability  of  pregnancy. 
There  are,  however,  single  signs,  which,  taken  individually,  make 
pregnancy  probable  ;  ouly  a  few  possess  a  positive  significance.  Hence 
tlie  rule  that  the  physician  keep  ever  in  mind  possible  soui"Cea  of  error, 
and,  in  cases  of  doubt,  that  he  maintain  a  prudent  reserve  in  the  ex- 
pression of  his  opinion. 

The  diagnosis  of  pregnancy  dqwnds  upon  an  acquired  facility  in 
the  mental  grouping  of  symjitoms  in  the  order  of  their  respective 
weight,  and  upou  a  familiarity  with  all  the  methods  by  which  objective 
symptoms  can  be  determined. 

We  have,  therefore,  to  consider: 

1.  The  signs  of  pregnancy,  with  their  limitations  and  possible 
sources  of  error. 

'Z.  Methods  of  physical  exploration. 

3.  The  differential  diagnosis  of  pregnancy. 


The  Sioss  of  PttEONAVCY. 

The  aupprc^sion  of  the  menses  is,  to  most  women  who  have  been 
exposed  to  impregnation,  the  first  warning  of  the  occurrence  of  con- 
ception, (v'ertainly,  whore  they  have  been  previously  habitually  regu- 
lar, this  sign  rarely  leads  them  into  error.  Still,  it  is  by  no  means 
reliable.  To  estimate  it  at  its  trno  value,  it  is  necessary  to  boar  in 
mind  the  numerous  aberrations  to  whirh  the  menstrual  function  is 
subject.  In  married  women  a  retardation  of  the  menses  for  a  few 
days,  or  even  two  or  three  weeks,  is  not  an  uncommon  occurrence. 
These  retiirdations  are  not  unusual  in  newly-married  women,  in  whom 
the  disturbance  appears  to  follow  tlie  novelty  of  the  matrimonial  rcla- 
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fion.  Again,  they  mny  be  the  restilt  of  colds,  fatignc,  aiitl  mental 
amotions.  In  the  uumarried,  who,  by  roation  of  imprudent  conduct, 
have  iiud  occasion  to  fear  pivgnuuoy,  a  retardation  sometimes  occurs 
;  the  result  of  pure  apprehension. 
The  causes  of  amenorrliofa  do  not  need  to  be  specified  here.  TJiey 
are  operative  in  the  married  as  well  as  in  the  unmarried.  I'lic  family 
physician,  however,  cognizant  of  the  itecnlinrities  and  tcmperamentB 

^ot  his  patients,  will  easily  recognize  such  conditions,  and  separate 
Ihera  from  the  ee,<Wi\tion  of  the  mensea  induced  by  preguaucy.  Should 
any  doubt  exint,  of  course  it  would  bo  proper  to  sus^Krnd  judgment, 
and  await  the  advent  of  other  symptoms  before  exprestiiug  un  opinion. 
Pregnancy,  while  it  suspendg  ovulation,  the  usual  concomitant  of 
menstruation,  is  not  incompatible  with  a  periotlio  flow,  which  may 
obecure  the  diagnosis.  When  conception  occurs  immediately  prior  to 
a  menstrual  t>eriotI,  it  frequently  does  not  arrest  the  dischurgo,  though 
il  usually  diminishes  the  amount.  A  few  women  have  i>eriodic  dia- 
ehaf^ges  during  the  first  two  or  three  months  of  prognnncv,  and,  in 
Tery  rare  cases,  throughout  its  entire  duration.  Authors  have  like- 
wise reconie<i  instances  of  women  whose  habit  it  was  to  mcniitruate  (?) 
[»nly  during  pregnancy  (Montgomery).     In  all  such  cases  it  ia  probable 

^ihat  the  hemorrhage  is  of  cervical  origin,  and  is  a  pathological  phe- 
nomenon. In  one  instance  my  friend  Dr.  h.  )I.  Yale,  of  this  city, 
verified  the  piTsence  in  the  cervical  canal  of  a  small  mucous  polypus, 

^with  the  removal  of  which  the  trouble  disappeared.  In  mentioning 
these  deviations  from  the  standard,  it  is  uccessjiry  to  invite  the  student 
(o  view  them  in  proper  perspective.  They  are  of  extremely  rare  oc- 
currence, and  the  physician  will  not  often  fall  into  error  who  main- 
t^iins  a  skeptical  attitude  toward  cases  of  supposed  pregnancy  in  which 

'ftp|mrently  normal  menstrualiou  is  reported  lo  continue. 

In  women  who  are  habitually  irregular,  or  in  whom  the  menstrual 

■periocU  are  absent  altogether,  the  question  of  the  existence  of  pa*g- 

^nancy  is  often  in  the  early  months  a  very  puzzling  one.  Tliere  ore 
now  and  then  patients  who  menstruate  only  at  long  intervals.  If  they 
once  anspect  pregnancy,  they  are  apt  to  simulate  other  corroborative 

imgM;  or,  on  the  other  hand,  they  may  proceed  far  in  gestation  with- 
out the  slightest  misgivings  of  their  true  condition.  In  such  instances 
the  physician,  unless  he  bases  his  opinion  on  purely  objective  symp- 
toms, is  at  times  drawn  into  error,  which  places  both  himself  and  his 
patient  in  a  ludicrous  position. 

In  the  aame  category  are  to  be  placed  cases  of  pregnancy  occurring 
in  nursing  women  hcfore  the  return  of  the  mensos,  in  young  giria 
before  the  appearance  of  menstruation,  and  in  women  who  have  ap- 
parently passed  the  climacteric. 

Among  the  sijmpnthetic  disturbances,  those  of  the  stomach  possess 
the  greatest  diagnoetic  imjwrtauce.     yausea  and  ror/j|/i>f^,  occurring 
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especially  in  the  morning,  and  folloiving  suppression  of  the  menses,  arc 
signs  tu  which  the  women  themselves,  and  the  laitv  in  generul,  uttach 
greiii  value.  They  are,  however,  Rometimes  absent  in  pregnancy,  while 
they  arc  present  in  u  variety  of  other  couditioDS.  They  are  notable 
features  of  chlorosis,  where  they  are  likewise  often  associated  with  sus- 
pension of  menstruation.  However,  after  eliminating  other  morbid 
causes,  they  are  always  suspicious  symptoms  in  women  who,  in  their 
eeiual  relations,  have  exposed  themselves  to  conception,  and  who  never 
experienced  similar  sensations  in  the  unimpregnated  state.  Abundant 
salivation  possesses  a  similar  signilicance.* 

Tingling  sensations  and  swelling  of  the  breasts^  turgescence  and 
pigmentation  of  the  areola,  the  develoi>ment  of  the  glandular  follicles 
urouud  the  nipple,  enlargement  of  the  superficial  vein.'',  and  the  secre- 
tion of  milk,  arc  valuable  though  not  infallible  signs  of  pregnancy. 
Thus,  painful  sensations  and  sympathetic  swelling  of  the  breasts  may 
depend  upon  pathological  conditions  of  the  sexual  organs.  To  be  of 
importance,  they  should  be  persistent  and  progressive.  The  colonition 
may  be  the  relic  of  a  previous  i>regnancy.  The  other  changes  in  the 
areola  rarely  lead  us  into  error  whoa  they  are  present,  but  I  have 
often  noted  their  entire  absence.  I  have  likewise  noted  cases  where 
there  wa.-*  entire  al>senco  of  milk  in  the  breasts  until  after  confinement 
Numerous  and  very  curious  instances  of  milk  in  the  breasts  of  tl»e 
non-pregnant  have  been  recorded.  The  importance  of  these  excep- 
tions is  greatly  lessened  by  the  fact  that  milk  raicly  ai>pear3  in  preg- 
nancy bi'foro  the  development  of  other  signs  which  enable  us  to  make 
the  diagiiosis  certain. 

Increase  in  the  size  of  the  abdomen  during  the  child-bearing  period 
always  suggests  the  existence  of  pregnancy.  But  it  is  to  be  remem- 
bered that  it  is  not  invariably  of  uterine  origin.  Thus,  it  may  result 
from  ascites,  from  an  excessive  depotrit  of  adipose  tissue  in  tlie  abdom- 
inal walls,  from  tympanitic  distention,  and  from  various  abdominal 
tumors  having  no  connection  with  the  uterus.  If  the  enlargement 
proves  to  be  due  to  a  uterine  tumor,  wo  have  then  to  exclude  fibroids 
in  the  earlier  months,  eubinvolntion,  and  the  increase  of  size  often 
associated  with  peri-uterine  inllammations.  The  absence  of  uterine 
enlargement  in  women  supposed  to  be  several  months  pregnant,  ]>os- 
sesses,  of  course,  absolute  value  iu  the  way  of  purely  negative  testi* 
mony. 

Ilegar  regards  as  a  valuable  early  sign  of  pregnancy  the  softening 

*  A  poUiclo,  formed  upon  the  surface  of  the  urine,  twenty-four  to  forty-eight 
hours  after  eoiissiun,  wiis  uni-o  ivgardud  as  of  ^resl  diagnostic  value.  It  rroeived 
the  name  rif  kibstemc,  and  haa  been  found  to  ci>ri5iist  uF  a  protetno  ftiibstancc,  triple 
|i)hisp}mte»,  fiuigi,  and  infusoria.  It  is  not  invariably  present  iu  the  urine  of 
pretfmint  women.  It  luny  occur  at  otlier  times,  and  has  evtn  becu  found  in  the 
urine  uf  ihu  mule. 
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and  compressibility  of  the  lower  uterine  segment  as  contrastetl  with  the 
firm  tissues  of  the  cervix  and  the  fundus.  To  determine  its  existence, 
the  thumb  should  be  introduceii  into  the  vagina,  and  the  indox-fingor 
into  the  rcctnm  as  far  as  the  pocket  of  the  third  sphincter  nni.  Tlie 
fundus  should  then  be  pushed  downward  by  pressure  exerted  throngli 
the  abdoaiinal  walls,  when  the  fundus,  the  lower  uterine  segment,  and 
the  ce^^'ix  all  are  brought  within  the  reach  of  the  index-finger.  Tlio 
EigD,  however,  is  not  conclusive,  as  its  abseuce  has  been  observed  in 
early  pregnancy,  and  a  condition  closely  simulating  it  has  been  noticed 
in  certain  morbid  states  of  the  nou-pregnant  uterus.* 

The  changes  in  the  os  and  ccrt'iJ"  utrfrt  aa*  of  great  value  in  decid- 
ing the  (piestion  of  pregnancy.  Tliuy  consist  of  softening  and  cedema- 
u*\ti  swelling  of  the  cenix,  velvety  character  of  the  mucous  mem- 
brane, associated  with  increased  cervical  secretion.  In  primipurai  the 
external  oritice,  instead  of  offering  tlie  sensation  of  a  transvermj  slit, 
ffols  circular.  In  mnltiparft;  the  tip  of  the  finger  penetrates  to  a 
greater  depth  than  in  its  former  stsile.  During  the  first  two  months 
the  changes  are  riux-ly  sufliciently  marked  to  distinguish  them  from 
conditionn  that  obtain  at  or  near  the  menstrual  period. 

Quicketiiiuj  is  the  term  used  tu  designate  the  earliest  umvcments  Of 
the  fii'tus  peRoived  by  the  motlier.  They  arc  at  Ci-st  slight,  ami  have 
been  comiMired  *'to  the  tremulous  motion  of  a  little  bird  held  in  the 
band^  (Montgomery).  Modem  investigations  place  the  time  at  which 
the  foptus  tirst  begins  to  employ  it^  muscles  at  alnrnt  the  tenth  wtvk. 
It  IS,  however,  S4imcwhat  rare  for  thesc»  moveiiienta  to  excite  the  at- 
tention of  the  mother  before  the  sixteenth  to  tlie  eighteenth  week, 
though  experienced  matrons  may  recognize  them  at  an  earlier  j»eriod. 
}^»era«!lh»'tii'  women  do  s<»,  I  should  say,  as  a  rule.  The  clear  state- 
ents  of  int4>ltigeut  women  leave  me  no  reason  to  doubt  that  they  may 
fe<'l  life  as  early  as  the  twelfth  week.  At  first  the  sensation  is  that  of 
a  flutter  or  t;ip,  but  the  intensity  of  the  movements  is  increased  ua 
pregnancy  advances.  They  are  rendered  more  active  by  a  long  fa.tt, 
and  by  certain  positions  in  bed.  For  considerable  periods  during  the 
day  they  disappear  altogether.  Occasionally  they  may  be  eU8|>ended 
for  duvB  or  weeks  at  a  time,  without  the  life  of  the  child  having  become 
neoe^aftrUy  compromised.  Cases  have  been  cited  in  whicli  women  have 
ncTer  recoguizetl  the  feeling  of  quickening  throughout  the  entire 
period  of  pregnancy.  Dropsy  of  the  amnion  and  ascites  are  said  to 
obscure  the  wnsation  of  the  fetal  movements. 

The  subjective  iiupressions  of  women  as  to  quickening  require, 
however.  t/>  Ijc  receivei)  wiih  reserve.  Instjincea  are  not  infrequent 
vhere  st^jrile  women,  mislctl  by  tlieir  eager  longings  for  maternity, 
haxt  not  only  deceived  themselves,  bat  have  succeeded  in  betraying 


•  Vidt  Cwnpe$,  Berliner  klinischer  Wochenachrifl,  No.  38,  1885, 
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their  meilioul  advisors  into  error  by  their  coiifulcnt  assurances  of  hav- 
ing distinctly  felt  the  movi^ments  of  the  child  in  the  womb. 

Fetal  moveiucuts,  oa  the  other  hand,  when  recognized  by  the 
medical  expert,  furnish  conclusire  evidence  of  pregnancy.  These 
movements  may  be  actit'e  or  passive.  Active  moivuie/if.t  muy  \to  de* 
tected  by  the  eye,  or  by  immediate  contact.  They  seldom  assume 
much  dislinctnefls  before  the  mxth  month,  though  this  is  not  invari- 
ably the  rule.  (Thus,  a  patient  of  mine,  the  mother  of  six  children, 
aborted  at  the  fourth  month.  The  ovum  was  expelled  on  the  27th 
of  March.  She  gave  birth  on  the  2atl»  of  December  following — i.  e., 
just  nine  months  later — to  a  full-term  child.  In  the  latter  part  of 
July  tlie  movements  were  clearly  appreciable  to  both  the  sight  and 
touch.)  At  first  the  seusation  is  that  of  a  simple  pat  or  throb,  but  in 
the  sixth  and  seventh  m'uUlis  the  limbs  may  be  felt  to  cscuimj  from 
under  the  hand  with  a  rolling  nr  gliding  movement.  In  the  lost  two 
months,  in  women  with  lax  abdominal  parietes,  it  is  eometimes  pos- 
sible to  seize  with  the  fingers  a  limb  of  tho  fu^tus,  especially  when  it 
chances  to  form  a  projection  reeogni^^ble  through  the  intermediate 
coverings.  The  fetal  movements  have  been  closoly  simulated  by  the 
irreguhir  and  spasmodic  action  of  certain  of  the  abdominal  muscles. 
In  the  celebrated  case  of  Joanna  Southcote,  who  at  tho  age  of  sixty- 
four  claimed  to  bo  with  child  by  tho  Holy  Uhost,  Dr.  Recce  says,  "  I 
felt  something  move  under  my  hand,  possessing  a  kind  of  undulatory 
motion,  and  appearing  and  distippeuring  in  tho  same  manner  as  a 
fojtus."* 

BnUollement  is  the  term  applied  to  the  passive  movements  commu- 
nicated to  the  fwtus  by  tho  physician.  It  may  be  performed  cither  by 
impressing  the  uterine  contents  with  the  two  hands  laid  upon  the 
abdominal  wall,  so  as  to  eauso  the  intervening  body  to  fioat  between 
them  ;  or  by  introducing  two  fingers  into  tho  vagina  and  pushing  them 
snddenly  against  the  lower  segment  of  tho  uterus  just  anterior  to  the 
cervix.  When  this  is  done,  the  head,  if  the  presenting  port,  is  made 
to  bouml  away  from  the  fingers,  to  drop  down  again  in  a  few  moment.3 
upon  them  with  a  gentle  tup.  Vaginal  biUlottement  ran  sometimes 
be  jiraeticed  successfully  as  early  as  the  lattor  part  of  the  fourth  motith. 
Ballottement  is  to  be  rt'gurded  a»  jiositive  proof  of  pregnancy,  as  there 
is  no  other  condition  in  wldch  a  solid  body  is  foutul  fioating  in  the 
uterine  cavity. 

The  important  auscuUntort/  signs  consist  of  tlie  uterine  hruit  and 
the  sounds  of  the  fetal  heart.  The  discovery  of  the  latter  was  made 
by  iL  Mayor,  a  surgeon  of  Geneva,  as  appears  by  the  fuUowing  note 
contributed  by  the  editor  of  the  liibliothequo  UniversoIIe,  in  speak- 
ing of  the  compte  ri'tuiu  made  by  Percy,  June  29, 1818,  to  the  Acwiemy 
of  Sciences,  upon  the  memoir  of   I..aennec  relative  to  auscultation : 

*  MoxTuoMifHY,  Signs  of  Pregnancy,  second  edition,  p.  144. 
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"This  observation  reminds  na  of  one  made  by  M.  Mayor,  which  has 
apIH-anvJ  very  interesting  to  us  in  ita  connection  witli  the  art  of  mid- 
wifery nnd  legal  medioino-  Ho  has  discovered  that  it  ia  possible  to 
recognize  with  certainty  whether  a  child  is  living  or  no,  by  applying 
the  ear  to  the  abdomen  of  the  mother  of  the  child  ;  if  the  child  is  liv- 
ing, one  can  hoar  very  well  the  beatings  of  its  heart,  and  distinguish 
them  from  thoec  of  I  he  maternal  pulse."  *  Time  hjw  served  ordy  to  con- 
firm in  the  moat  complete  manner  the  accuracy  of  this  statement.  The 
heart-aonodfi  of  the  fcetus,  when  onco  clearly  heard,  are  now  regarded 
aa  the  must  valuable  of  the  signs  of  pregnancy,  and  conclusive  evidence 
th^t  the  cliild  is  alive.  They  are,  like  those  of  the  mother,  distinctly 
double,  and  have  been  aptly  compared  by  Kcrgaradec  to  the  tick-tack  of 
a  watch.  They  are  much  more  rapid  than  the  corresponding  sounds. 
in  the  heart  of  the  mother,  oscillating  between  120  and  100  per  minute. 
They  may  be  temporarily  increased  in  frequency  by  movements  of  the 
mother,  and  by  both  the  active  and  passive  movements  of  the  child. 
At  the  beginning  of  a  pain,  eBf>eciaUy  after  rupture  of  the  membrane, 
Ihe  heart-sounds  often  become  more  frequent ;  on  the  other  hand,  they 
beooav  slowe<l  during  the  height  of  the  contraction,  and  may  even  for 
the  moment  cease  altogether,  either  in  consequence  of  the  compression 
of  the  child's  body,  or  as  the  result  of  the  disturbance  produced  in  the 
placental  circulation.  In  the  interval  betwi^en  the  pains,  the  average 
frvqnoucy  is  usually  restored.  If  at  any  time  the  frequency  of  the 
hcari-luNit  i>erraanently  either  rises  above  or  falls  In-low  the  nornml 
ATemge,  the  child's  life  is  to  be  regarded  as  endangered.     As  the  fetal 

Cpirculation  ia  entirely  independent  of  that  of  the  mother,  there  is  no 
oirect  relatiiin  between  the  rapidity  of  the  pulsations  of  the  fetal  and 
mat<^rnal  liearts.  However,  in  the  febrile  affections  of  the  motlier, 
the  hmlth  of  the  child  may  become  coincidently  deranged,  with  re- 
ftuUing  increase  in  the  frequency  of  its  heart's  sounds.  In  general,  the 
heart  beats  more  frequently  in  girls  than  in  boys — a  circumstance  prob- 
_  Bbly  owing  to  the  average  smaller  size  of  the  female  at  birth.  In 
fifty  observations,  Frankenhaenserf  found  the  average  in  the  boys  was 
124.  while  that  of  the  girls  was  144.  He  believed,  therefore,  that  it 
would  prove  [KMsible  t«  predict  the  sex  of  the  child  in  utero  throe 
n)onth«  previous  to  confinement.  Snl>seqnent  experience  has  demon- 
strated, however,  that  prophecies  based  npon  the  frequency  of  the 
beart-bnats  are  at  best  of  only  approximative  value,  and  that  it  is 
the  part  of  wisdom  to  reserve  a  prognosis  which  may  be  falsified  by 
time. 

The  fetal  heart  may  generally  be  made  out  by  the  eight-eenth  to 
the  twentieth  week.  Under  favorable  circnnistjinces  it  has  been  de- 
tected «.s  early  as  the  fifteenth  to  the  sixteenth  week.     It  is  usually 
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JofLHi,  Trnil^  complet  d'ltccoiiohenicnt,  1867,  p.  410. 
MoTutaschr.  f.  Oeburtsk.,  Bd.  xiv.  p.  Itil. 
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heard  over  the  dorsum  of  the  ftetus ;  iu  faue-preeentations,  on  the 
{jontmrv,  it  is  heard  most  diBtiuctly  over  the  anterior  surface  of  the 
lliorax.  Tlie  sound  is  often  obscured  b_v  the  tiacknese  of  the  abdumi- 
nul  walls  iu  fut  moment  and  by  an  excessive  amount  of  amniotic  fluid. 
When  the  dorsum  of  the  fcotus  is  turned  posteriorly,  it  may  be  absent 
altogether.  It  is  customary,  therefore,  to  make  frequent  examiuatioua 
at  intervals  Ix^fore  deciding,  in  consequence  uf  its  failure,  upon  the 
death  of  the  child. 

The  uterine  bruit  is  a  blowing  sound  synchronous  with  the  mater- 
nal pulse.  It  n.'seuibles  strongly  the  souffle  heard  in  aueurismal 
tumors,  and  varies  greatly  in  quality  and  intensity.  It  is  apt  to  be 
louder  in  markedly  ana*mio  women.  During  the  uterine  contractions 
it  possesses  more  of  a  musical  character;  at  the  height  of  a  pain  it  may 
disappear  for  tlie  moment.  It  may  be  modified  by  the  pressure  of 
the  stethoscojMi  or  arrested  altogether.  When  first  discovered  by 
Kerg(4radec  (Ib'ii),  it  was  attributed  to  the  utero-placental  circula- 
tion, and  was  therefore  termed  the  placental  bruit  As,  however,  it 
was  found  to  persist  two  or  three  days  after  delivery,  it  becauie  evident 
that  the  sound  must  be  of  uterine  origin.  It  is  now  the  generally 
accepte<l  belief  that  the  sound  is  produced  in  the  ascending  branches 
of  the  arteria  uterina.  Uotter*and  Ilapin  have  shown  that,  in  press- 
ure along  the  course  of  the  artery,  both  wlien  made  through  the  ab- 
dominal walla  and  through  the  vagina,  a  nbratory  thrill  may  be  ex- 
perienced by  the  touch,  which  corresponds  to  the  sounda  heard  in 
auscultation. 

It  is  seldom  heard  before  the  fourth  month.  Spiegclberg  f  &tatei 
that,  in  women  with  lax  abdominal  parietea,  he  has  succeeded,  by 
pressing  the  stethoscope,  placed  above  the  svrophysis  pubis,  deep  down- 
ward so  as  to  roach  the  aides  of  the  lower  portion  of  the  uterus,  in 
detecting  the  murmur  as  early  as  the  eighth  to  the  ninth  week.  As  a 
sound  similar  to  the  uterine  bruit  may  sometimes  be  detected  in  uter- 
ine tibroids,  its  value  as  a  distinctive  sign  of  pregnancy  is  thereby 
greatly  imjiaired. 

A  hissing  sound  B\'nchronons  with  those  of  the  fetal  heart  is  some- 
limes  heard  iu  a\isi'ultaling  the  abilomen.  This  sound  is  referable  to 
the  nmbilioal  cord,  and  is  termed  the /nnit  wii/^«>.  Its  etiology  is  & 
matter  of  conjecture.  As  it  is  only  found  in  fourteen  to  fifteen  per 
cent  of  OMBB  examined,  it  poaKsaes  moderate  value  as  a  sign  of  preg- 
nancy. 

It  is  sometimes  possible  to  det«ot  the  sound  of  the  fetal  move* 
ments  as  early  as  the  fourtoenth  to  the  nxt«entb  week,  L  e^  a  month 
earlier  th.nn  the  sounds  of  the  feU)  h«art  It  poneana  a  rubbing* 
crepitant  chank-ner,  resembling,  a^vonJing  to  Schnbe,  the  sound  pro- 

*  RoTTKa,  Vt-htr  fQhtbarra  Utmh^riUucli,  ArvL  f.  Oviwek.,  p.  599^ 
f  liahrtMch  dcr  iMi,  p.  104. 
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dnced  when  the  thumb  is  placed  over  the  ear  and  the  nail  ia  scraped 
by  the  nail  of  auotlicr  (ingor.* 

Interrogation  of  the  Patient — In  all  cases  of  presumed  pregnancy 
it  ia  customary  to  commence  an  inveatigation  by  preliminary  inquiries 
to  the  existence  of  the  more  important  subjective  symptoms.  As 
Kch  are  to  be  regarded  the  suppretn^ion  of  the  menses,  the  so-called 
**  moming-gickness,"  salivation,  pricking  sensations  aud  lancinating 
paiiM  in  the  breasts,  enlargement  of  the  abdomen,  and  quickening. 
Aa  we  have  already  seen,  however,  none  of  these  symptoms  are  really 
liecisive.  Patients,  by  their  stalouieuttt,  may  in  perfect  good  faith  lend 
th«  physician  into  error;  or,  where  they  have  an  interest  in  practicing 
deceptioUi  may  deny  the  existence  of  incriminating  symptoms  alto- 
gether. It  is,  therefore,  often  necessary  to  supjilement  the  testimony 
of  patients  by  the  evidences  to  be  obtained  by  a  clinit>al  examinaiion. 
Ordinarily  the  vaginal  touch  suffices.  In  a  few  cases  of  doubt  it  may 
be  necessary  to  possess  one's  self  of  all  the  objective  signs  before  arriv- 
ing at  a  conclnsioo. 


Methods  op  Physical  Explokation. 

T!ie  patient  may  bo  examined  in  the  upright  or  in  the  recumbent 
poflitioa.  In  the  upright  position,  the  physician  may  first  examine  the 
braastSy  with  reference  to  the  existence  of  the  changes  churacteristic 
of  pregnancy.  With  the  eye  he  takes  note  of  the  uhIcmuh  and  dificolor- 
ation  of  the  areola,  the  development  of  the  follicles^  tlie  secondary 
areolm&nd  the  increosc^l  size  of  the  organ.  To  distinguish  from  the 
enlargement  of  the  breast  due  to  adipose  tissue,  he  looks  for  the 
preaetice  of  developed  veins  upon  its  surface,  and  with  the  touch 
reoognixcs  the  knotty,  uneven  feel  produced  by  the  development 
of  the  glandular  tissue.  By  pressing  the  breast  near  the  nipple 
between  the  thamb  and  index-finger  the  presence  of  milk  may  be 
determined. 

An  examination  per  xutgimim  is  sometimes  made  in  the  upright 

ition,  in  cases  where  the  physician  desires  simpjy  to  rapidly  ac- 
Bainc  himself  with  the  condition  of  the  generative  passages  and  the 
rer  portion  of  the  uterus.  The  patient  eitlier  stands  with  the  feet 
or  with  one  foot  raised  upon  u  stool,  while  the  physician,  kneel- 
ing before  her,  encircles  her  hips  with  the  left  arm,  and  with  the  right 
faaod  paesed  beneath  the  clothing  makes  the  requisite  exploration. 
This  method  furnishes  incomplete  resntts,  and  is  apt  to  offend  sensi- 
tivtt  patients.  It  possesses  no  advantages  over  that  in  the  recumbent 
porition,  and  is  rarely  resorted  to  except  in  the  hurry  of  office  practice. 

Although  for  certain  purposes  it  may  prove  advantageous  to  choose 
the  lateral  or  knee-chest  position,  in  all  ordinary  cases  it  is  advisable 

■J.  Vsrr,  MQlIer's  Haadbtich.  vol.  1,  p.  Sll. 
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to  examine  the  patient  upon  her  back,  as  being  most  convenient  for 
both  external,  internal,  nud  conjoined  exploration. 

In  the  dorsal  position  the  body  should  be  as  nearly  horizontal  a? 
pi>88ibic,  with  the  head  and  shoulders  resting  upon  a  pillow,  and  the 
tliighs  flexed  at  right  angles  to  the  body  and  separated  from  one 
another.  In  this  way  the  greatest  possible  relaxation  of  the  abdominal 
walls  and  of  the  perineum  is  attained.  Corsets,  or  other  articles  of 
apparel  interfering  with  freedom  of  investigation,  shoulil  be  removed. 
The  woman  should  be  covered  with  a  sheet,  and  the  clothes  reflected 
upward  so  as  to  eicpose  the  abdomen.  Where  actual  inspection  is  not 
necessary,  it  is  well  to  draw  the  chemise  smoothly  over  the  abdominal 
walls,  to  avoid  offending  the  modesty  of  the  patient.  When  it  is  of  im> 
portanc^  to  survey  the  external  surface,  care  should  be  taken  to  so 
arrange  the  sheet  as  to  cover  the  pubic  region. 

Jnitpeciwn  of  the  abdomen  enables  us  to  recognize  its  form  and 
shape,  the  coloration  of  its  surface,  the  stris  due  to  distention,  and 
the  condition  of  the  navel.  A  flattening  of  the  alHlumcn  at  the  um- 
bilical region,  with  bulging  at  the  sides,  would  lead  to  the  suspicion  of 
ascites.  A  depression  of  the  navel  is  incompatible  with  advanced 
pregnancy.  Fetal  movements  are  sometimes  visible  through  the  ab- 
dominal parietes. 

Palpation  of  the  abdomen  enables  us — 1,  to  recognize  the  size, 
shape,  and  consistency  of  the  uterine  tumor,  and  to  distinguish  it  from 
other  intra-ubdominul  growths;  2,  to  ascertain,  in  advanced  preg- 
nancy, the  presence  of  the  fcetus.  In  a  very  large  number  of  cams 
palpation  atone  serves  to  establish  the  oxistimco  of  pregnancy.  It  is, 
however,  only  after  the  third  month  of  pregnancy,  when  tlie  fundus 
Qteri  can  be  felt  above  the  symphysis  pubis,  that  this  method  of  ex- 
ploration becomes  available. 

In  its  performance  the  physician  stands  by  the  side  of  the  patient, 
and  with  the  tips  of  his  fingers  rapiilly  traverses  the  abdomen  from  the 
pnbes  upward.  In  this  way  he  takes  note  of  the  thickness  of  the  ab- 
dominal walls  and  of  the  general  position  of  the  uterus.  The  latter 
may  then  lie  outlined  by  pressing  the  abdominal  walls  inward  to  the 
aides  of  the  uterus,  with  the  ulnar  borders  of  the  two  hands.  The 
uterus  is  then  st^atUed  with  one  hand,  while,  with  the  otlier,  intermit- 
tent pressure  is  made  to  determine  the  consistence  of  the  tumor.  In 
pregnancy,  after  the  second  month,  the  uterus  becomes  soft  and  elas- 
tic, a  condition  that  increases  with  the  growth  of  the  ovum,  so  that, 
toward  the  end,  palpation  often  furnishes  an  obscure  sense  of  fluctu- 
ation* The  physician  should  next  tarn  his  face  toward  the  feet  of  his 
patient,  and  make  deep  pressure  above  the  symphysis  pubis  to  the 
lower  borders  of  the  uterus.  He  should  here  seek  to  discover  the  vi- 
bratory thrill,  which  may  sometimes  be  detected  along  the  course  of 
the  uterine  arteries.     At  the  same  time,  in  head-presentations  (after 
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the  sixth  month),  a  hard,  round  body  can  generally  be  felt,  and  made 
to  float  to  an<l  fro  between  the  examining  fingers  of  the  two  hands. 
In  thin  jiorsous,  witb  rel.i':eti  abdonunal  and  uterine  parietes,  it  is  pos- 
sible, in  the  Uier  months,  to  trace  upward  the  back,  the  breech,  and 
tb«  extremitit^  of  thu  fwtus.  The  dorsal  surface  may  be  rendered 
more  distinct  by  preASuro  on  the  breech,  eo  as  to  augment  the  dorsal 
(Uudin).  During  thu  progress  of  the  examinntinn  in  advanced 
e^nancy,  the  movements  of  the  child  are  usually  excited,  and  are 
readily  apprcoiated. 


TiiK  Differential  Diagnosis  op  Pbeonanct. 

The  differential  diagnosis  between  pregnancy  and  other  sources  of 
abtiominalenliirgciueut  is  in  most  cases  not  difficult.  In  subperitoneal 
myomata  of  the  ut^-'rua,  the  unevennesa  of  the  enrfuco  and  the  hardness 
of  the  tissues  are  distinctive.  Hut  it  must  he  remembered  that 
mjomata.  though  they  commonly  cause  sterility,  do  not  actually  ex- 
cloide  prvgnancy.  In  the  rare  coses  in  which  myomata  and  pregnancy 
OMMLSt,  ttie  diagnosis  for  a  time  may  bo  doubtful. 

Bnuct<m  Hicks*  lays  great  stress  on  the  fact  that,  from  the  tliird 
month  to  the  completion  of  hihor,  spuntaueuus  contractions  of  the 
Dtcms  take  pliM^e,  lasting  generally  from  one  to  two  minutes,  and  oc- 
cumng  at  intervals  of  from  five  to  twenty  minutus.  This  enables  us  to 
determine  the  fact  of  pregnancy,  and  that  the  pregnancy  is  intro- 
nterine.  It  occurs  likewise  in  degenerations  of  the  ovum,  and  in 
CMBB  of  a  dead  fa*tua.  Ue  found,  too,  that  where  pregnancy  coexisted 
urith  myomata  the  exact  relations  of  the  uterus  were  readily  made  out 
by  the  alteration  which  occurred  at  short  intervals  in  the  density  of 
the  u  tenia. 

It  is  therefore  important,  where  any  uncertainty  exists,  to  abstain 
from  the  use  of  sounds  and  t«  await  the  result  of  a  future  examination. 
Id  m  few  wooks*  time  the  rapid  growth  of  the  pregnant  uterus,  quick- 
ening. bidloM«ment,  ami  the  fetal  heart  will  furnish  the  necessary  data 
for  ectabliflhing  the  distinction. 

Orariftn  cysts,  in  the  early  stages  of  their  growth,  occupy  a  position 
to  the  side  of  the  pelvis,  and  are  hardly  likely  to  be  confounded  with 
the  pregnant  uterus.  When,  however,  by  their  increase  in  size,  they  till 
the  abdomen,  the  history  of  ovariotomy  shows  that,  without  a  full  and 
complete  examination,  such  a  mistake  is  possible.  Where  ovarian 
eyvt*  *ns  comi>licated  by  pregnancy,  the  latter  has  been  at  times  over- 
looked, simply  because  it  was  not  so  much  as  suspected.  Thus,  a 
yoong  servant-girl  was  sent  to  mo  some  years  ago  to  consult  mo  rela- 
tive to  the  nature  of  an  abdominal  tumor.  The  diagnosis  of  ovarian 
cjBt  Tas  readily  established.     A  year  lat^r  she  sought  the  advice  of  a 

*  Trans.  Intomat  Med.  Congnss,  18B7. 
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BnrgeoDf  formerly  of  this  city,  who  couuselud  its  removal.  IlaTing  ob- 
tained hor  cousentf  he  made  tho  usttiil  incision  iu  the  mtMlian  Hue,  aud 
exposed,  to  his  iiorror»  the  pregimnl  uterus.  ]Ie  afterward  luamod 
that  tlie  girl,  having  been  aiujured  that  couceptiou  was  impossible  on 
account  of  tho  ovarian  disease,  had  yielded  to  ihc  solicitations  of  her 
lover.  Finding  lieraelf  pregnant,  she  purposely  concealed  her  con- 
dition, and  had  sought  tho  opcnition  when  seven  months  advanced,  in 
the  hojui  that  a  fatal  issue  would  cover  lier  shame.  The  ovarian  tumor 
was  left  untouched,  and  tho  wound  was  quickly  closed.  Tho  girl 
died,  however,  a  few  diws  afterward.  In  this  case,  the  undoubted 
presence  of  an  ovarian  cyst  and  the  reputable  cliaracter  of  the  girl 
combined  to  disarm  suiipieion. 

In  ovarian  cysts  there*  is,  on  palpation,  ordinarily  greater  distinct- 
ness of  fluctuation  thoii  in  the  gravid  uterus.  The  diagnosis  is,  liow* 
ever,  mainly  based  npou  the  presence  or  absence  of  the  usual  signs  of 
pregnancy. 

Thick  layers  of  fut  iu  the  abdominal  walls  and  ascites  could  hardly 
be  mistaken  for  pregnancy,  though  they  may  serve  to  obscure  palpation. 

Tympanitic  distention  is  recognized  in  part  by  the  character  of 
the  percussion  note,  and  in  part  hy  demonstrating  tho  absence  of  the 
uterine  tumor.  The  latter  ia  accomplished  by  directing  the  patient  to 
make  alternate  deep  inspirations  and  prolonged  expirations.  The  phy- 
sician then  places  the  left  hand  upon  the  abdomen.  During  the  long 
inspiration  he  remains  passive ;  with  the  expiration,  ho  presses  with 
the  fingers  of  the  rigtit  hand,  placed  obliquely  against  those  of  the 
left,  in  the  direction  of  the  spinal  column.  With  tlie  recurrence  of 
inspiration,  he  holds  steadily  the  ground  previously  gained.  During 
the  following  expiration  further  progress  is  made,  and  thus  by  succes- 
sive advances,  in  case  no  intervening  body  prevents,  the  hand  is  made 
to  sink  inward  until  the  vertebra;  are  felt.*  In  cases  of  undue  eensi- 
tivenofis  of  the  abdominal  walls,  chloroform  maybe  administered  to 
complete  anaesthesia.  Some  patients,  by  means  of  contnictions  of  the 
abdominal  muscled,  succeed  In  producing  the  semblance  of  a  tumor, 
which  may  even  be  mapped  out  with  the  hands  applied  to  the  ab- 
domeu.  These  so-called  "phantom  tumors"  occur  most  commonly 
in  hysterical  women  who  are  earnestly  desirous  of  becoming  mothers. 
Thoy  are  omint*ntIy  calculated  to  entrap  the  unwary,  if  the  examina- 
tioa  bo  oonSood  to  the  abdomen  or  to  listening  to  the  patient^s  sub- 
jootivo  symptoms,  They  flatten  down  and  disappear  under  chloro- 
form, or  when  the  attention  is  distracted  during  the  course  of  an  in- 
vestigation. 

AHAt'uUntion  furnishes  tho  most  certain  evidences  of  the  existence 
of  prt'guancy.     The  stethoscope  may  be  employed,  or  the  oar  may  be 

*  Tlii-*  vn1(ml)lr>  molh'Tri  if*  IforrowfKl  from  Profwwor  SriEOELfiEKo's  J>tagno0o  der 
KlerAtockluruoriMi,  Viflkrnanu's  Summl.  klin.  Vortr,,  Na.  55, 
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ftppli^  directly  to  the  abdomen.     To  licar  the  fetal  heart  requires  n 
ccrtiiin  amoont  of  practice,  but  the  art  eaa  be  readily  acquired.     As 
tlie  sounds  are,  at  best,  of  feeble  iuteasity,  the  utmost  stillness  in  tho 
Origliborhood  of  the  patient  is  necessary  for  this  appreciation.     They 
'ari»  always  heard  with  great  dilUcuity  before  the  end  of   the   sixth 
month.    There  is  no  special  point  at  which  thoy  can  be  invariably  dis- 
tinguished.    In  head  or  breech  presentations,  with  tlic  back  of  tho 
^fuaus  curved  and  in  contact  with  the  uterine  wall,  the  eouuds  are  most 
cltsarly   to  be  made  out  over  its  dorsal  aspect     In  face- presentations, 
on  the  contrary,  the  anterior  surface  of  tho  child  is  pressed  against  tUo 
uterine  walls,  and  the  sounds  arc  heard  with  tho  greatest  distinctness 
.•Tcr  the  chest.    As  in  the  last  three  months  of  pregnancy  the  cephalto 
[|»refieuLation5,  with  the  back  to  the  left,  prc{>ondonit(!,  the  hcarb-sounda 
ofteaest  beard  in  a  line  extending  from  the  anterior  superior  spi- 
nous process  to  the  umbilicus.     When  the  buck  of  the  child  is  turned 
to  the  right,  they  are  likewise  diivctod  soniewiiat  posteriorly.    The 
kIic«rt*fioand8  are  then  loss  accessible,  and    therefore   appear   feebler. 
Caro  must  be  taken  not  to  confound  with  the  fetal  heart  the  con- 
ducted heart-sounds  of  tho  mother,  or  the  aortic  pulse.     Thick  ab- 
.  dominul   walls,  or  abundant  amniotic    fluid,  may  interfere   with    the 
rw.'ogiiition  of  the  heart-sounds.     When  the  back  of  tho  child  is  turned 
the  rear,  or  during  a  uterine  contraction,  they  may  disappear  alto- 
&lher.     If  the  child  be  living,  however,  repeated  examinations  will  not 
iiail  to  detect  them.     Tho  uterine  souffle  is  heard  with  maximum  in- 
I'leustty  to  the  sides  of  the  uterus.     In  the  early  monthij  it  is  to  be 
'•onght  for  ncJir  the  median  line,  just  over  the  symphy-^is  pubis. 

The  vnginal  touch  enables  one  to  effect  an   examination   of   tbe 
Dnital  oanal  and  that  portion  of  tho  utonis  which  is  contained  within 
ae  pelvic  cavity.     Tho  accoucheur  should  accustom  himself  to  use 
either  liand  with  equal  easo,  and  to  conduct  an  examination  upon 
whichever  side  of  the  bc<i  his  patient  chances  to  be  lying.     The  index- 
linger  should  be  anointed  with  cold  cream,  lanl,  butter,  vaseline,  oil, 
[or  simple  fioap  and  water,  to  make  \i&  introduction  into  tho  vagina  less 
^jxiinful.  •  As  the  hand  is  passed  under  the  clothes,  it  is  a  goo<:l  plan 
to  cover  tbe  index  with  the  thumb  and  remaining  Hngors,  to  prevent 
.iU  soiling  the  paticnt^s  wearing-apparel.     The  patient  sliould  now  be 
aid  to  separate  her  kueey  widely,  while  the  index-tinger  glides  for- 
ward over  the  perinteum  to  the  introitus  vagiuiie.     Note  should   bo 
taken  here  of  tho  size  and  direction  of  the  orifice,  and  tho  degree  of 
Jrwistiinco  oflferod  by  tho  external  parts.     Where  tliore  is  raucli  hair 
%i  the  pubes,  the  introduction  of  the  index-finger  into  the  vagina 
greatly  favored  by  separating  the  labia  with  tiie  fingers  of  the  other 
hmoA.     As  the  finger  enters  the  vagina,  it  is  well  to  notice' the  urethra, 
t  condition  of  the  rectam  (whether  filled  with  fajces),  the  length  and 
of  the  vagina,  and  the  amount  of  lubricating  secretion  furnished 


by  the  Taginal  walls.  To  explore  the  anterior  half  of  the  pelvis,  close 
the  uuemployed  tingers  upon  the  palm  of  the  hand,  direct  the  jialmar 
surface  of  the  index-finger  to  the  front,  and  press  upward  to  the  pre- 
Bcnling  part.  In  the  early  months,  place  the  unemployed  hand  upon  the 
abdonum  above  the  symphyaia  puhi.s,  and,  by  conjoined  nianipalution, 
make  out  the  size,  shape,  and  consiBtence  of  the  uterus.  If  pregnancy 
is  sufficiently  advanced,  ballottemont  may  bo  produced.  To  reach  the 
cervix,  the  finger  should  be  next  turned  to  the  rear.  Many  prncti- 
tioner3  prefer  to  extend  the  previously  closed  finj^ers,  and  press  them 
opened  against  the  perinieum.  Should  the  cervix  not  be  readily  reached, 
the  examination  shonid  be  made  with  both  the  index  and  middle 
fingers.  If  the  middle  finger  is  introduced  slowly  and  with  care,  it 
gives  no  additional  pain,  and  increases  the  reach  by  nearly  an  inch. 
The  actual  diatance  to  the  cervix  may  be  diminishetl  by  plating  the 
closed  hand  under  the  extremity  of  the  sacrum,  so  as  to  diminish  the 
degree  of  pelvic  inclination.  It  is  often  noccs-sary  to  resort  to  this  muos- 
ure  when,  towivrd  the  end  of  jiregnuncy,  the  cervix  is  situated  un- 
usually high  up  and  is  directed  well  to  the  rear.  With  the  touch,  we 
recognize  the  she.  and  thickness  of  the  cervix,  the  length  of  both  the 
anterior  and  posterior  walls,  the  8liai)e  of  the  os,  and,  if  o(>en,  the 
character  of  the  cervical  canal. 

The  rectal  touch  is  only  necessary  where  there  is  obliteration  of  the 
ragina — a  condition  which  docs  not  exclude  pregnancy,  but  it  is  some* 
times  usefully  resorted  to  in  other  cases  to  complete  information  ob- 
tained by  vaginal  exploration. 

The  bluish  coloration  of  the  vulvar  and  vaginal  mucous  membrane 
ia  of  considerable  diagnostic  importance.  Chadwick*  has  recently 
drawn  attention  to  the  value  of  simple  inspection  of  the  vaginal  orifice, 
without  employment  of  the  sjicculum.  A  faint  diffuiied  bluish  tint  he 
regards  as  suggestive;  a  faint  bluish  tint  limited  to  the  anterior 
vaginal  wall  he  regards  as  characteristic  and  diagnostic;  while  a  deep 
blue  tint  is  a  nearly  absolute  proof  of  pregnancy.  The  sign  is  often 
available  as  early  as  the  end  of  the  second  month.  Cha<iwick*s  tables 
show  tliat  in  the  second  half  of  pregnancy  the  color  is  of  such  a 
character  as  to  be  iti  the  rule  diagnostic.  My  own  experience  is  en- 
tirely in  accord  with  that  of  Dr.  Chadwick.  In  many  hist-ancoa  where 
pregnancy  ha<l  been  concealed  or  not  suspected,  this  sign  has  served 
me  as  a  warning  against  the  performance  of  an  operation  contra-in- 
dicated by  the  pregnant  state. 

DlSTINCTIOX    BETWEKX   FlRST    AND    Sl'BSEQCIENT   pREOJTAJTCnM. 

In  women  who  have  once  complete<l  the  full  term  of  utero-ge«ta- 
lion,  the  imprints  left  by  ilie  pregnant  state  are  indelible  and  eoay  to 

•  Chadwick,  Vaginal  Colontion  in  Vngomaoj,  Trans.  Am.  Qyn.  Soc,  p.  809. 
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recognize.  As  it  U  sometime*  a  matter  of  forensic  importiinco  for  a 
physician  to  be  able  to  diHliii^ish  between  first  and  fiiiljsequent  preg- 
nanciea.,  it  i»  dejjirubic  for  every  practitioner  to  make  himself  familinr 
with  the  characteristic  dilTerences  between  the  two  conditions. 

Id  pnmiparis  the  abdominal  iulegumenta  are  firm  and  tense,  so 
that  it  is  dilBcult  to  map  out  through  them  the  underlying  uterus, 
or  to  fool  the  head,  the  breech,  or  the  limbs  of  the  child.  The  stri© 
found  npoa  the  abdomen,  the  nates,  and  the  thighs  appear  late  in 
preguancT,  and  have  a  reddish-brown  or  sluty  color.  The  hrcastif  are 
full,  firm,  and  sensitive  to  pressure.  The  labia  are  in  apjiositiou,  and 
the  fnenulum  U  intact.  The  hymen  itt  torn,  but  earh  fragment  re- 
mains attached  in  its  entirety  to  the  introitua  vaginie.  The  urethra 
U  liypertrophied,  and  appears  as  a  cylindrical  body,  of  a  reddish-blue 
color,  in  the  vaginal  orifice.  The  vagina  iUelf  is  narrow,  with  dis- 
tinct trunsvorse  ridges,  an<l  oftentimes  possespes  a  granular  feel,  from 
the  enlargement  of  the  papillffi.  The  vaginal  portion  of  the  cervix 
is  aofu  When  the  head  enters  the  pelvis,  toward  the  end  of  preg- 
nancy, shortening  of  the  atiterior  lip  takes  place.  The  os  oKternnm 
is  closed,  or,  not  infrequently  towanl  the  close  of  gestation,  adniitjj  the 
I  paaBOgo  of  the  extremity  of  the  examiniug  linger.  It  then  feels  like 
ft  round  opening,  with  smooth  borders,  aud  a  sharp  inner  edge  at  the 
point  where  it  joins  the  cervicid  mucous  membraue.  The  cervical 
i  canal  has  a  spindle-shape.  The  head,  in  the  latter  moulbs,  a£  a  rule, 
mnks  into  the  pelvis,  and  bulges  the  vagina. 

In  temnen  who  have  aireudy  borne  children  the  skin  of  the  abdo- 
men is  loose,  wrinkled,  and  can  be  gathered  into  folds  by  the  hands. 
^The  aterus  is  likewise  relaxed,  and  through  its  walls  cun  be  felt,  in 
many  case*,  i\w  projecting  parts  of  the  fcetus.    The  uterus  is  easily 
I  defined.     In  atldition  to  the  stris  upon  the  abdomen,  noted  in  primi- 
|HUie»  many  of  older  date,  possessing  a  shining  white  or  silvery  ap- 
Ipeanuioe,  can  be  made  out     The  breasts  are  fiabby,  pendulous,  and 
'marked   with  silvery  lines.    The  vulva  gapes  open,  aud  wears  a  bluish 
[aspect  from  the  development  of  the  superfical  veins.     The  frienuhim 
Jit  oanaUy  found  to  have  been  laeerated.     The  carunculie  myrtiformes 
■alone  remain  as  vestiges  of  the  hymen.*    The  vagina  is  smooth,  from 
the  obliteration  of  the  transverse  ridges.      Swelling   of   the  vaginal 
papillffi  ii  exceptiiinul.     The  cervix  is  swollen,  and  has  a  cylindrical 
rather  than  a  conical  shape.     At  times  it  is  like  a  cone,  with  the  base 
^downward.     The  os  is  open,  and  admits  the  extremity  of  the  finger. 
'This  patulous  condition  is  dne  to  lacerations  of  the  cervix,  which  are 
the  insepanible  concomitants  of  child-lwaring.     The  lacerations  differ 
greatly  in  dt^gree,  but  are  rarely  difficult  of  recognition.     As  they  are 
■ituatod  usually  on  the  sides  of  the  cervix,  they  convert  the  os  into  a 
wide,  tranaverw  slit,  bounded  by  a  well-defined  anterior  and  posterior 

•  Vidt  p.  ft. 
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lip.  Tho  cervical  canul  haji  a  fnnnel-shape,  nurrowing  abnvo.  In  the 
nintli  mouth  (in  some  cases  eai'lier)  the  finger  passes  readily  through 
the  OS  internum  to  the  child'tt  head.  The  latter  rarely  de8c<»nds  into 
the  pelvis  before  the  advent  of  labor,  but  either  is  situated  at  the 
brim,  or  rests  upon  one  of  tlie  iliac  fossie. 

It  should  be  added,  finally,  by  way  of  caution,  that  while  the  pres- 
ence of  the  foregoing  signs  speaks  plainly  in  favor  of  tho  existence  of  a 
previous  pregnancy,  their  absence  is  not  absoUit4.']y  incompatible  with 
the  occurrence  of  a  pri^mature  labor,  or  even,  in  nirc  cases,  with  the 
delivery  of  a  smtUl  fuetus  at  full  term. 


i 


Tub  Diagnosis  op  thb  Death  of  the  FffiTCB. 

The  presence  of  a  dc«d  child  in  ufero  may  he  inferred  where  actire 
movements  are  not  elicited  by  palpation,  or  where  the  heart-son n da, 
after  repeated  trials,  can  Tiot  be  mwle  out.  As  we  have  seen,  a  number 
of  conditions  sometimes  combine  to  temporarily  render  it  impossible, 
even  when  the  chiM  is  living,  to  obtain  positive  results  by  ansculta- 
tiun.  A  decision  should  not,  tboreforo,  be  based  upon  tho  results  of 
an  isolated  examination. 

In  the  earlier  months,  previous  to  tho  period  when  the  fetal  heart 
can  he  lieard,  the  deatli  of  tho  fcetus  is  rendered  jirobable  by  tlubhiuess 
and  diminution  in  .size  of  the  uterus,  by  a  flaccid  condition  of  the 
breast,  and  certain  subjective  sensations  experienced  by  the  mother, 
snch  as  languor,  chilliness,  bad  tjiste  in  the  month,  and  the  feeling 
of  a  weiglit  like  a  foreign  body  in  the  hypogaetriuni.  Certainty  ia 
obtained  when,  through  the  open  cervix,  the  cranial  bones  can  be 
made  out,  and  ure  found  loose  and  movable  within  the  integuments. 


The  DERATION  of  Pregnakcy. 

There  is  no  question  in  obstetrics  upon  the  solution  of  wliich  so 
much  iugeuuity  has  been  cxpoudi-d  as  tho  determining  of  the  normal 
duration  of  pregnancy.  Inasmuch  as  it  has  jiroved  impossible  to 
a.scertain  the  precise  moment  in  which  conception  (i.  e.,  the  fertilizing 
of  the  ovum  by  the  sfwrruatozoa)  takes  place,  it  1ms  been  customary 
to  assume  as  the  starting-point  for  the  reckoning  of  gestation  either 
tlie  date  of  the  Iai*t  menstruation  or  that  of  a  single  fruitful  coitas. 
It  would  seem  at  tir^t  as!  though  the  latter  would  leail  us  to  more 
nearly  accurate  results.  But,  aside  from  the  fact  that  the  distance 
of  time  betwueu  insemination  and  conception  is  avowedly  T^riable,* 
it  ia  only  in  rare  cases  that  the  particular  coitus  which  has  resulted 
in  pregnancy  can  be  definitely  ascorUiincd.  Duncan  collected  4*>  cases 
in  which  connection  took  place  during  a  single  day  only,  and  found  the 


*  DuHCAif,  Fecundity,  Fertility,  and  Sterility,  eecoiid  edition,  pp.  488,  43G. 
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avengo  time  to  tlie  duto  of  parturition  was  275  days.  Ahlfeld,  from 
an  analysis  of  4X*5  cases,  obtained  an  average  of  2T1  days.*  In  108 
cases  furniahed  by  Hockcr  the  average  was  ^73-5^  days-f  Veil  pub- 
lidhed  43  cases,  with  an  average  of  27G-42  dayg-J  In  63  cases  of  Fayc's 
the  average  was  2?()-f;6.»  Undoubtedly  many  of  the  cases  included  in 
these  tables  are  of  questionable  reliability;  two  of  them,  indeed,  in 
which  conBnemDDt  is  reported  to  have  followed  coitus,  respeelively 
in  329  and  330  days,  evidently  belong  to  the  realm  of  fable.  Assum- 
ing, however,  that  the  size  of  the  tables  Borves  to  nearly  neutralize 
speeific  inaccuracies,  the  small  value  of  the  averages  obtained,  as  a 
means  of  predicting  the  date  of  confinement,  is  shown  by  the  wide 
differeuoes  between  the  terms  of  gestation  in  the  individual  cases  of 
which  the  tables  ai*e  cornposod.  Thus,  in  Ahlfeld's  table  there  existed, 
botwoon  the  longest  and  shortest  gestation,  a  difference  of  00  days  ;  in 
llecker*s,  a  difference  of  63  days;  and  in  V pit's,  a  difference  of  36 
days.  In  the  breeding  of  domestic  animals,  in  which  conception,  as 
a  rule,  follows  a  single  act  of  sexual  congress,  similar  variftliuiis  are 
common.  lu  the  now  familiar  observations  of  Tessiej,  Krahmur,  and 
Spencer,  the  average  duration  of  gestation  in  rabbits  is  31  days,  the 
variation  8  dayc ;  in  sheep,  prcgiiauey  averages  151  days,  and  the 
variation  amounts  to  2G  days;  in  cows,  the  average  time  of  gestation 
ia  383  days,  but  cidviug  may  occur  between  the  183d  and  the  35Cth 
day ;  in  marcs,  the  average  time  is  347  days,  but  foaling  may  occur  be- 
tween the  287th  and  the  410th  dayf 

However,  Ahlfeld's  tables  show  that  the  bulk  of  conQnenionts  vary 
irithin  narrow  limits.  Of  653  women,  in  16-93  percent  delivery  oc- 
curred in  the  thirty-eighth  week;  in  27*56  per  cent,  in  the  thirty- 
ninth  week;  in  26*10  per  cent,  in  the  fortieth  week  ;  and  in  10*01 
per  cent,  in  the  forty-first  week.  In  other  words,  more  than  half  the 
i-iUKS  occurred  in  the  thirty-ninth  and  fortieth  weeke,  and  80  |>er  cent 
between  the  thirty-eighth  and  forty-first  week  inclusive.  Of  the  re- 
mainder, 14  per  cent  took  place  prior  to  the  thirty-eighth  week,  and 
were  probably  influenced  by  the  many  operative  accidental  causes 
which  favor  prematurity.  Of  the  G  per  cent  rt'fHjrted  as  occurring 
later  tliaa  the  forty-first  week,  a  considerable  number  are  of  <iuestion- 

*  BtNtbOL'htungen  Hbor  die  DauerderSchvQngerMjbAft,  Monatsschr.  f.  Gebnrlflk., 
IVL.  xxxir.  p.  atie,  Ahlfelfl's  aetunl  rtHr-koninp  ptve  an  nvernge  of  2flft'IH  d»vs,  but 
Itii*  w**  ftfu^rwiinl  ronxH'lod  by  Luwenlmrdt,  who  fimnd  Ahlfeld's  tnblrs  n-ally  (ur- 
Btahrd  an  avom^  of  S7T1-IM,     I'lVr  LHwenhakut,  Die  Bt-rechnung  uitri  Duuer  tier 

tiwaogttnehaft.  Arch.  f.  Ornaek.,  Bil.  iii,  p.  458. 

f  AHLTKL-n,  op.  cH.,  p.  30H. 

J  Mirf,.  f.,  2Irt. 

■  OtltiT  tJiliIt's  may  ha  fuund  In  MoKTaoMRKV,  Signs  of  Pregnancy,  seoond 
e«]iti<m.  p\K  49ii  et  w^, 

I  Vide  Ahwkld,  op.  eit.,  p.  3115 ;  St.  Cte,  Trait<?  d'obst^triquo  v5terimiir»,  pp.  107 


108  mYBmiMY  6P  prkgxancy. 

able  fluthenlicity.     Gestation  protnicte<l  beyond  tlie  two  hundred  and 
eighty-fiXth  day  is  certainly  of  very  rare  occurrence.* 

PaEoumoKr  op  thk  Day  of  Conpinkmest. 

In  all  gcbenics  for  predicting  the  date  of  confinement,  it  is  custom- 
ary to  throw^  out,  as  defying  oulculution,  the  cxcejitiouuJ  caav&,  which 
fall  much  below  or  greatly  exceed  tbo  usual  aTerage.  Ko  echeme  is 
ever  likely  to  be  devised  which  will  insure  accuracy  with  regard  to  the 
day  upon  which  labor  will  occur.  In  every  scheme  it  has  been  assumed 
that  errors  of  from  four  to  five  days  arc  iuuvitubtc.  Moral  emotions, 
fatigue,  attacks  of  indigestion,  mechanical  causes,  and  the  like,  are 
recognized  us  liable,  toward  the  eud  of  gestation,  to  precipitate  labor 
at  any  time.  But  a  vast  deal  of  ingenuity  has  been  expended  in  the 
endeavor  to  re^luce  ordinary  errors  wiciiin  the  niirrowest  limits. 

The  Last  Menstruatioii.~Now,  it  has  already  been  remarked  that  it 
is  only  in  rare  cases  tliat  tlio  day  of  conception  (i.  e.,  insemination)  can 
be  utilized.  In  all  calculations  of  the  duration  of  pregnancy,  it  has 
been  customary,  therefore,  to  select  the  menstrual  periotl  as  the  start- 
ing-point. As  the  days  nnniediately  following  menstruation  are  those 
in  which  conception  usually  occurs,  the  end  of  menstruation  has  been 
adopted  by  some  as  the  most  suitable  point  of  departure.  Ahlfeld 
estimated  that  35o5  per  cent  of  married  women  conceived  yu  the 
last  day  of  menstruation,  and  that  88*44  per  cent  conceived  within 
twelve  days,  counting  from  the  first  of  meustruation.f  Eiperienco 
has  shown,  however,  that  there  is  no  single  day  in  tlio  intermen- 
strual period  in  which  conception  may  not  occur.  Jewish  women, 
indeed,  who  arc  forbidden  sexual  intercourse  by  the  Mosaic  law  during 
menstruation  and  the  seven  days  following,  are  proverbially  fruitful. 
Lowenhardt  has  shown  that,  though  in  two  women  conception  follows 
in  each  a  single  act  of  coitus,  occurring  Uie  same  number  of  days  after 
menstruation,  there  is  no  necessary  correspond euce  of  the  date  of  con- 
finement in  the  two.| 

As,  therefore,  tljere  is  little  to  be  gained  by  estimating  the  day  of 
confinement  from  the  probable  day  of  conception,  it  has  become  the 
usual  rule  to  rwikon  from  the  first  rather  limn  from  the  last  day  of 
menstruation,  especialiy  as  most  women  exercise  more  care  in  preserv- 
ing the  record  of  the  former  dutc. 

From  the  days  of  llippociatea,  it  has  been  customary  to  regard 

•  Manj  cases  of  apparent  prnlractod  gestnlinn  find  tlieir  Picplanalion  in  the  fact 
that  conception  may  occur  just  prior  to  the  nien»trmition  ji^rioil  succeeding  to  that 
from  which  the  count  is  rnado.  In  one  iiistanco,  in  w}nL-h  a  lady  was  confined  three 
hundred  and  ^ix  dnys  after  the  lost  menstrunl  period,  the  statement  was  volunteered 
that  for  twenty  days  fullowinj;  menstruation  "  precautions  ^*  against  pregnancy  had 
t)een  re»orte<l  to. 

f  Ahlfeld,  op.  e%i.,  p.  191,  X  QP-  ^■'•>  PP-  461  9t  aeq. 
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pregnancy  as  extending  over  ten  lunar  mouths,  or  ten  menstrual  pe- 
iotlf  of  Iwenty-oight  days  each.  In  accordance  with  this  idea,  \ae- 
le*  proposed  a  ready  method  of  computing  two  hundred  and  eighty 
IdAyR  from  any  given  date,  wliich  has  since  kis  time  been  generally 
adopted.  This  consisted  in  counting  forward  nine  months,  or,  what 
amounted  to  the  same  thing,  counting  backward  three  mouths,  and 
then  adding  seven  days  (in  leap-years,  after  February,  six)  to  the  date 
chosen  as  the  starting-point  of  the  calculation.  Kitcgele  selected  the 
first  day  of  the  last  menstruation.  His  method  is,  of  course,  equally 
applicable,  when   the  day 
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t^^  cessation  is  preferred  as 

rthe  point  of  departure.   For 

seven  months  in   the  year 

Xaegele*s  method  is  abso- 

ilutely  correct     In   Febru- 

ry,  however,  four  days,  in 

)eceinber     and     January 

Ire  days,  and  in  April  and 

pptember    six    days   only 

are    required   to  complete 

two    hundred    and    eighty 

ay&   Tables  may  be  found 

most  physicians' visiting 

Bta,  by  means  of  which  the 

vo    hundred   and   eighty 

(days  may  be  determined  at 

glance.      The  following 

circle  of  Schultze  is  ba.sed 

upon  Xaegele's  method.     The  figures  between  the  radii  show  the  exact 

I  number  of  days  to  be  added  for  each  of  the  months  severally.     The 

figures  in  parentheses  are  to  be  employed  in  leap-year. 

Unfortunately,  the  snpposition  that  labor  comes  on  after  the  ex- 
piration of  ten  menstrual  periods  of  twenty-eight  days  each  is  correct 
for  only  a  small  number  of  eases,  so  that  it  has  been  found  necessary 
to  shift  the  ground  somewhat  to  the  )H>silion  that  the  normal  duration 
of  pregnancy  covers  ten   menstrual    periods.     The  instability  of  the 
reckoning  would  then  find  its  explanation  in  tbe  common  experience 
that  ton  consecutive  periods  of  exactly  twenty-eight  days  each  arc  rare 
itneii  in  the  most  regular  of  women.     Although  ovulation  is  su8|)eude<l 
'during  pregnancy,  at  the  return  of  the  men.'ttrual  epochs  the  existence 
of  an  ovarian  influence  upon  the  generative   organs  may  be   clearly 
Irnced  in  many  individuals.     At  such   times  a  sensation  of  fullness  is 
'often  experienced  in  the  pelvic  organs,  associated  in  some  women  with 
an  awakening  of  the  sexual  appetite.     At  such  times,  too,  there  has 
"  Kaxoslx,  Lehrbuch  tier  Geh.,  Achter  Aiiflage,  p.  122. 
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been  observed  a  tendency  to  miscarry,  eo  that  it  becomes  incumbent 
upon  Bonsitivo,  impressionable  females,  predisposed  to  abort,  to  es|>c- 
cially  avoid  either  reflex  or  niecbauicul  sources  of  distnrbance  during 
the  continuance  of  the  sUtc  under  notice.  AViieu  the  ovum  reaches 
maturity,  the  recurrence  of  the  tenth  menstrual  epoch  furnishes  local 
conditions  in  a  peculiar   degree   favoring   the   production    of   labor. 

Lnvrenhnnlt  *  found  it 
was  possible  to  calculate 
the  duration  of  preg- 
nancy in  twenty-two  in- 
dividuals with  tolerable 
accuracy,  by  assuming 
that  ten  menstrual  i>eri- 
(hJb  represent  not  two 
hundred  and  eighty  days, 
but  ten  times  the  length 
of  time  between  the  last 
menstrual  period  and  the 
one  immediately  preced- 
ing it.  In  no  case  thus 
calculated  did  the  error 
exceed  five  days,  a  de- 
gree of  exactitude  un- 
attainable by  the  method 
of  Naegele. 

TheDateofQuioken- 
ing. — When  the  date  of 
the  lust  menstruation  can 
not    be   obtained,   it    ia 
customary  to  reckon  the 
time   of   labor   approxi- 
mately by  adding  twen- 
ty-two weeks  to  the  date 
of  quickening,  which  is 
asifumed  to  occur  in  the 
eighteenth  week  of  pregnancy.     The  extreme  variation,  however,  in 
the  time  at  which  quickening  occurs  in  different  individuals  renders 
this  method  of  calculation  a  very  uncertain  one. 

The  Slz9  of  the  Uterus. — As  the  increase  of  the  uterus  is  progress- 
ive, its  sizo   in  sometimes  used  in  determining  approximatively   the 

*  Die  Berechnting  und  die  Oaner  der  Schw&ngerschaft,  Areh,  f.  Oynank..  Bd.  iii, 
p.  470.  Ill  quite  a  number  r>f  inatances  I  have  had  curious  conRmiAtion  of  iKiwpn- 
hardt's  theory.  Thus  I  cad  recall  two  cases  where  the  menses  recurred  once  in 
twenty-six  days,  and  the  apparent  length  of  gestation  was  two  hundred  and  eiity 
days.    But  the  rule  has  many  exceptioiu. 
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period  to  which  gestnlion  has  advanced.  According  to  a  rude  for- 
mula, conimonlr  omiiloyed  nt  the  bedside,  the  uterus  i^,  in  the  second 
month,  of  the  size  of  an  orange ;  iu  the  third  month,  of  the  size  of  a 
child's  head.  In  the  fourth  month,  it  can  be  felt  above  the  symphysis 
pubis.  In  the  fifth  month,  the  fundus  of  the  uterus  rises  to  a  point 
midiray  between  the  symphysis  and  the  narel.  By  the  sixth  month, 
it  reaches  the  level  of  the  navel.  In  the  seventh  month,  it  slioiUd  be 
the  breadth  of  two  or  three  fingers  above  the  navel.  In  the  eighth 
month,  it  rides  half-way  between  the  na%*el  and  the  epigastrium.  In 
the  ninth  month,  it  reaches  the  epigastrium.  In  the  tenth  month, 
two  to  three  weeks  before  confinement,  the  utems  sinks  dowDward  uud 
lomewhac  forward,  so  that  its  opper  level  corresponds  very  nearly  to 
that  of  the  uterus  iu  the  eighth  month. 

In  the  foregoing  calculation  most  of  the  data  are  obtained  from  the 
relation  of  the  fundus  to  tbe  navel.  Hut  the  navel  is  not  a  fixed  point. 
Spiegelberg  found  the  diistance  between  the  upper  border  of  the  sym- 
physis and  the  navel  varied  in  different  women  as  much  as  six  inches.* 
The  average  distance  from  the  symphysis  pubis  to  the  fundus  ot  the 
uterus  in  the  different  months  of  pregnancy  he  found  was — 

om  the  $3d  to  the  2llth  week 8)  inchcs.f 

•*  "  *'       SSth  wei'k lOfc 

"          •*           *'       WHh  wook II  " 

•*          "           "       82d  and  33d  week IU  *' 

84th  week 13  *• 

'*          •'           "       35th  and  Sfith  week 12J  ** 

»'         "          ••      37tb  and  .'Jmh  week 18  " 

•*          '*           '•       8»th  and  40th  week ISi  '* 

Bat  the  size  of  the  uterus  is  subject  to  considerable  variations,  due 
to  the  size  of  the  child  and  the  amount  of  the  amniotic  fluid. 

•  Irfhrhneh  der  Oeb.,  Bd.  ii,  p.  115. 

f  Theeo  raevuretncnls  exceed  coiusidembly  those  fumishefl  hj  Fttrre,  p.  83. 
Tbe  diacrepaiieics  atv  duo  iti  piirt  to  llio  extent  of  indivitlual  varinlifin.  utui  in  part 
to  Um  fact  tbiit  Ihwy  wi-rp  mado  with  a  la|je-m ensure.  Thus  Alilfi-Id,  employing 
lb*  cyrtotDtfCrc  nf  Baiidi'locf^ue,  fotiml  tho  di^tanct^  from  the  symphysis  pubis  to 
tho  fbndoi  only  ton  and  a  half  incht^  in  the  fortieth  wcpIc.  Ahlfcld  found  tho 
length  of  the  child  to  be  nearly  double  the  distance  Ix^tweon  the  head  and  breech 
*bcn  tlio  chitd  assumed  the  attitude  usual  in  tho  uterus.  To  determine  the  date  of 
pregoauey,  he  proposed  to  measure  the  axis  of  the  ftetiis  in  uhro,  by  means  of  a 
eyrtotn^tre.  one  extnimtty  ot  whieh,  passed  into  tho  vagina,  rested  upon  the  child's 
head,  while  the  other  was  extended  to  a  mark  upon  the  abdominal  irall  eorrrapond- 
iog  to  the  breech.  He  then  soug'ht  to  est«blit>h  the  length  of  a  titild  at  each  week 
of  pn^anoy.  His  tableit  show,  howerur,  auch  variations  in  the  »\te  of  children 
bom  in  the  Mime  week  aa  to  impair  the  practical  value  of  the  method.  Vtde 
AatTKLu.  llojttimninng  dur  QrOMe  uod  dea  Alters  der  Frucht  vur  der  Geburt,  Arcb. 
.Uyuwk.,  lid.  U.  p.  »58. 
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CHAPTER  VI. 

TEE  MANAGEMENT  OF  PREGNANCY, 

Hygiene  of  prcgnnncy.— The  diwriera  of  pregnftnoy. — The  blood-changes  of  preg^ 
nnncy.— Peniiiiious  ftiiirmtfl.— Hydm-mic  tcdurno. — Varicose  vc\xi», — N'iiuwa  «iu1 
vomit  iiig. — Ilt'art-burn. — Iiisalivatiun. — Pruritus. — Faoe-achc^CepdiiloIgiii. — 
Insomnia. 

Ix  atiidying  the  effecta  of  pregnancy  we  saw  that,  besidos  the  local 
changes  in  the  aoxiial  ajiparatiia  and  the  dinturbuncca  produced  by 
pressure,  the  organism  had  to  adapt  itself  to  a  Tariety  of  new  condi- 
tions, of  which  the  most  conapicuousj  were  allorations  in  the  quality  of 
the  blood  and  increase  of  its  quantity,  with  addilioiml  work  thrown 
npon  the  huigs  and  kidneys,  and  reflex  derangements  of  the  nervous 
and  digestive  systems.  The  physiological  condition  of  the  prcjernant 
woman  apjiroximates  so  closely  to  what  wonld  be  regarded  as  imtholog- 
ical  at  other  times,  that  the  necessity  arises  for  the  jtatient  to  carefully 
observe  hygienic  rules,  while  the  physician  often  finds  himself  c&lled 
upon  to  exercise  bis  art  in  restraining  distressing  symptoma  within 
limits  eonsifitent  with  tlio  lioaltliy  progress  of  gestation. 

The  Hygiene  of  Pregnancy.— Daring  the  pregnant  state,  the  in- 
creaRcd  elimination  of  carbonic  acid  by  the  hings  is  necessarily  associ- 
fttc<l  with  increased  consumption  of  oxygen.  Tliis  respiratory  activity 
makes  an  abundance  of  fresh,  pure  air  a  matter  of  prime  importance. 
As  a  mle,  therefore,  a  rural  neighborhood  is  more  conducive  to  nor- 
mal pregiiaticy  tiian  large  cities.  To  be  avoide<l  are  small,  close,  heated 
rooms,  confinement  indoors,  and  crowded  assemblages. 

The  dietary  should  embrace  all  nutritious,  easily  digested  articles 
of  food.  The  natural  tendency  to  acidity,  heart-burn,  flatulence,  and 
colic  is  apt  to  be  increased  by  indulgence  in  the  products  of  the  frying- 
pan  and  the  dainties  of  the  pastry-cook  and  confectioner.  The  con- 
Bnming  desire  for  unwonted  articles  of  food,  which  is  cnstomarily 
termed  "longings,"  I  have  never  yet  witnessed,  and  am  tempted  to 
regard  as  in  a  great  measure  mythical.  A  good  appetite  is  the  beet 
safeguard  against  most  of  the  discomforts  of  pregnancy.     Owing,  how- 
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erer,  to  the  activity  of  the  oHsimilatiTc  processes,  a  verr  moderate  ftp- 
petite  is  not  incompatible  with  a  considerable  gain  in  weight.  A  very 
large  appetite  is  not  normal  during  pregnaucry,  and  requires  to  be 
r«6trained. 

The  dress  should  bo  loose  and  easy.  CJarters  and  tight  corsets 
should  be  discarded.  When  the  projection  of  the  abdomen  removes 
the  folds  of  the  dress  from  the  lower  limbSf  flannel  drawers  reaching 
lo  Uie  waist  should  be  worn  as  a  protection. 

Gentle  exercise,  not  pushed  to  the  verge  of  fatigne,  should  be  en- 
oonnged.  Walks  and  drives  in  the  fre^h  air  arc  the  best  means  of 
fostering  sleep  and  maintaining  the  appetite  and  general  assimilative 
processes.  Violent  exercise,  on  the  other  hand,  is  liable  to  produce 
miscarriage,  ft  is  stated  that  the  predisposition  to  miscarriage  is 
greatest  at  the  third  and  seventh  montlis.  Throughout  pregnancy 
special  care  should  he  observed  at  the  recurrence  of  the  menstrual 
epochs.  Long  railway  journeys  at  such  times  are  a  frequent  cause  of 
trouble.  Marital  relatioTis^  though  not  absolutely  to  be  prohibited, 
should  be  of  infrequent  occurrence.  Excesses  in  the  newly  married 
are  a  common  source  of  abortion. 

The  skin  should  be  kept  in  good  condition  by  frequent  bathing,  as 
by  ita  eliminativc  action  it  is  capable  of  relieving  the  kidneys  of  a  por- 
tion of  the  work  thrown  iq>on  them.  The  increased  vaginal  secretion 
renders  it  important  for  the  woman  to  frequently  wash  the  external 
genitals.  The  vaginal  douche  is  a  source  of  comfort  to  many  women, 
but  the  qnantity  injected  should  not  exceed  a  pint  of  water,  and  should 
be  introduced  slowly,  with  every  precaution  in  the  way  of  allowing  an 
immc<iiate  reflux  to  take  place. 

The  increased  irritability  often  obsenablo  in  pregiiant  women  calls 
for  the  greatest  forl>earance  and  gentleness  on  the  part  of  those  who 
are  brought  into  close  contact  with  them.  Their  unreasonableness  ia 
not  to  be  cured  by  either  impatience  or  stern  ti-eatment.  It  is  the 
product  of  nervous  derangement^  and  is  to  be  regardetl  as  due  rather  to 
physical  tluin  to  m^ral  faidt 

The  Disorders  of  Pregnancy. — Among  women  reared  amid  the 
refinrments  of  civilization  the  entire  period  of  pregnancy  is  very  fre- 
qai>uily  attended  with  a  great  deal  of  discomfort  Tlie  attempt  to 
relieve  the  disorders  of  pregnancy  xeriafim^  it  should  be  stated  in  a 
gpucral  way,  is  a  vain  uudertaking,  and  is  a  good  method  to  beget  hys- 
t-  '  "^ing  the  female's  attention  upon  minor  ailments.     The  best 

ir  .  in  a  large  proportion  of  eases,  are  amusemeuts  and  occu- 

pations calculated  to  produce  a  forgctfiilneits  of  self.  When,  how- 
ever, the  disorders  of  pregnancy  advance  beyond  the  stage  of  dis- 
comfort to  that  of  actual  sulTeriug  or  danger,  every  effort  should  be 
pwt  furth  for  their  relief  or  mitifjation. 

The  Blood-Changes  of  Pregnaocy.— Under  ordinary  physiological 
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conditions,  as  we  have  noted,  there  is  a  natuml  iDcreaee  of  the  red 
oorpuBciles  in  the  blood  during  preguaucy ;  but  as  a  consoqueuco  of 
faulty  food  assimilation,  or  of  penury  and  want,  there  may  be  a  loss  of 
red  corpuscles  and  of  albumen.  The  red  blood-cor^tuscles,  as  the 
Gxvgen-carricrs  to  the  tissues,  are  illy  spared  from  the  economy.  When 
they  have  undergone  destruction  to  auy  material  extent,  the  ccU-ele- 
ment^,  whose  vitality  is  intimately  associated  with  the  power  to  take 
oxygen  from  the  blood,  suffer  from  inanition,  and  the  starved  cell* 
waste  or  Ull  with  fatty  molecules.  These  changes  are  of  necessity  fol- 
lowed by  loss  of  weight,  muscular  prostration,  impairi'd  functional 
activity  of  the  secretory  organs,  and  increased  nerve  irritability.  As  a 
consequence,  the  apj^tito  fails,  the  digestion  is  weakened,  neuralgic 
pains  develop,  and  even  moderate  muscular  exertion  is  attended  with 
effort  and  followed  by  a  sense  of  fatigue  ;  vertigo,  loss  of  memory,  and, 
in  severe  cases,  chorea,  hysteria,  and  insanity,  may  result  from  the 
deranged  condition  of  the  nerve-cenlers ;  attacks  of  syncope,  imljtita- 
tions,  and  praKsordial  oppression  point  to  feeble  heart-action ;  the  artu- 
rial  tension  is  lowered  and  venous  hypenemia  results;  and,  tinally,  the 
stagnant  blood,  deprived  of  its  albumen,  in  place  of  inviting  cndos- 
motic  currents,  transudes  through  the  walls  of  the  vessels,  giving  rise 
to  oedema  and  dropsical  elTusions.  Ousserow*  (1871)  called  attention 
to  the  fact  that  the  auffimia  of  pregnancy  might  progress  to  such  an 
extreme  as  to  proiJuce  a  fatal  termination. 

The  treatment  uf  ana.'mia  is  largely  prophylactic  Light,  air, 
moderate  exercise,  good  food,  regulation  of  the  bowels,  cheerful  society, 
and  an  ocuisional  respite  from  household  and  family  cares,  will  always 
be  the  main  checks  to  its  extreme  development.  Iron,  though  of  little 
avail  in  repairing  Iossl's  which  have  already  taken  place,  is  of  the  ut- 
most value  in  limiting  the  progress  of  the  malady.  Iron  reduced  by 
hydrogen,  in  three-grain  doses,  either  alone  or  combined  with  a  fiftieth 
of  a  grutn  uf  arsenic,  has  rendered  mo  most  service  in  this  affe<Uiou. 
It  should,  however,  bo  continued  without  intermission  for  weeks  at  a 
time  in  order  to  obtain  the  full  advantage  of  its  beneficent  ar^tion. 
The  liquid  forms  of  iron,  so  useful  at  other  times,  I  have  rarely  found 
tolerated  for  a  lenj;thened  period  in  the  pregnant  state.  In  weakened 
states  of  the  stomach,  when  the  latter  revolts  at  beefsteak  and  mutton, 
easily  assimilated  albuminoid  articles,  such  as  milk,  soft-boiled  eggs, 
and  scraped  raw  or  underdone  meat,  should  be  administered  in  small 
but  frequently  repeated  portions.  Where  the  marasmus  is  eitreme, 
and  the  rectum  tolerant,  the  stomach  may  be  relievetl  of  a  jMirt  of  its 
duty  by  the  use  of  nutritive  enemata  prepared  in  accordance  with  the 
now  familiar  prescription  of  Leube.  In  the  pernicious  form  of  amemia, 
Guaserow  tried  transfusion,  but  without  Buocess.     He  recommeudod, 

•  GvssEKOv,  Ueber  liochgradigste  Auoemio  Schwangercr,  Arch.  f.  Oynack.,  Bd. 
ii,  p.  218. 
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thewiforo,  the  resort  to  promature  Iiibor.  In  a  case  which  occnrped  to 
m«  iu  hospital  practice,  before  mj  tttti'iilioii  was  drawn  to  Ousserow's 
e«sftv,  I  employed  the  WAer  method  after  consultation  with  my  col- 
leagoes.  The  patient  made  a  slow  hut  apparently  sure  progresa  to- 
vard  recovery,  until,  at  the  end  of  a  month,  ehe  managed,  in  the  tem- 
porary absence  of  the  ward  nurse,  to  get  out  of  bed  and  make  a  hearty 
meal  of  corned  beef  and  cabbage.  Vomiting  set  in,  followed  by  col- 
Upee,  which  proved  fatal  in  a  few  honrs.  This  pernicious  form  of 
anivmiu,  though  not  confined  to  multipara,  develops  most  frequently  iu 
t>men  who  have  Imrne  many  children  in  rapid  succession. 

A  not  unn&ual  result  of  hydra:?niia  cont^ists  iu  a  swelling  of  the 
lower  extremities,  beginning  at  the  ankles,  and  thence  extending  up- 
ward and  invailin^  oftt-m  the  labU,  the  vagina,  and  the  lower  segment 
of  the  uterus.  AA'lien  not  aasociated  with  kidney  complications,  this 
lema  is  rarely  dangerous,  though  often  the  source  of  extreme  dis- 
"ttOOafort  In  some  cases  of  a*dema  of  the  vulva,  the  labia  may  attain 
to  the  size  of  a  man^s  head,  and  become  nearly  diaphanous  from  the 
aerona  infiltration.  When  the  difitention  is  extreme,  gangrene  may 
throatcn  and  make  it  necessar)'  to  resort  to  puncture.  In  lying-in 
hospitals  this  should  be  done  with  every  antiseptic  precaution.  With 
free  drainage  established.,  the  swelling  rapidly  subsides.  In  a  half- 
do*en  cases  which  I  liave  thus  far  treated  in  this  manner,  premature 
labor  has  followed  in  the  course  of  two  or  three  (tays — a  coincidence  of 
Rich  frequent  occtirrence  as  to  make  it  necessary  to  employ  puncture 
with  circumspection. 

Q5dema  of  the  lower  extremities  seldom  disappears  entirely  before 
eonfini'inent,  though  relief  is  sumctimes  experiencrd  in  the  last  month, 
when  the  fundus  of  the  uterus  fulls  forward.  Slight  degrees,  such  as 
nrelling  limited  to  the  feet,  making  it  necessary  for  the  woman  to  go 
tround  in  old  shoes  or  her  luiabund's  slippers,  do  not  require  treat- 
ment. Where,  however,  the  skin  of  the  limbs  becomes  tense  and 
painful,  warm  cloths  should  be  applied,  diaphoi-esis  if  possible  should 
bo  indticed,  tonics  should  be  administered,  and  the  patient  be  kept  in 
If  '    lit  position,  or  with   the  extremities  raised  a  V  Americaitie. 

U;        _    _  ■''■  cathartics,  by  still  further  impovishering  the  blood,  tend 
to  aggruvatc  the  difliculty. 

VarleOBd  Veins. — Varicase  veins  occur  with  greater  frequency  in 
mnltipuric  than  in  primijmrts.  So  long  as  the  large  veins  are  not 
inrolved,  they  possess  slight  significance.  The  sapheua  is  always  first 
&irect«<i,  then  the  lateral  branches  upon  the  inner  surface  of  the  leg 
utd  thigh,  especially  just  above  the  knee,*  and  less  commonly  the 
Ttins  of  the  vulva.  Dilatation  of  tho  hiemorrhoidal  veins  is  a  very 
fcrequent  oocurrwuce. 

The  treatxnont  of  varicoso  veins  is  limited  to  tho  adoption  of  meas- 
*  SPitoKLBBfto,  toe.  eit.,  p.  200. 
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nres  to  prevent  their  increase,  and  to  proTiJo  against  the  dang:ors  of 
rupture.  The  first  indication  is  best  fulfilled  by  regulation  of  the  bow- 
els and  tlie  wearing  of  elastic  stockiuga.  The  subcutaneous  injection  of 
one  to  two  grains  of  ergotin  in  solutiou  has  been  recommended,  and  is 
roi>orted  not  to  awaken  uterine  coutractions.  As  the  danger  of  rupture 
is  not  speculative  (Spicgolberg  *  reports  two  cases  of  fatal  haemorrhage 
from  this  cause),  Ihe  patient  should  always  be  provided  with  a  com- 
press and  bandage,  which  she  should  he  taught  to  apx>ly  herself  in  case 
of  a  sudden  emergency  before  professional  aid  can  be  obtained. 

Nausea  and  Vomiting. — There  tire  few  known  therapeutical  agem 
wliich  hiive  not  at  tme  lime  or  auoilier  been  essayed  as  remedies 
the  nausea  and  vomiting  of  pregnancy.  Some  of  ihem  have  even  en- 
joyed for  a  time  high  ixjpute  as  specifics,  but  the  sobering  effect  of 
experience  has  invariably  served  to  dispel  illusive  hopes,  the  most  suc- 
cessful of  them  proviug  uncertain,  and  of  benefit  to  only  a  limited 
class  of  patients.  U  is  usuiiUy,  therefore,  the  part  of  prudence  to  do 
nothing  for  .the  minor  degrees  of  the  atfection,  such  as  the  ordinary 
morning-iiiekness,  or  even  for  continuous  nausea,  so  long  as  the  iuges- 
tion  of  food  and  the  general  nutrition  of  the  putient  are  undisturbed. 
For  these  cases  Seyfert's  advice,  to  let  the  wife  go  homo  on  a  visit  to 
her  mother,  implying  the  value  of  changed  surroundings,  furnishes  a 
serviceable  hint  in  the  way  of  practice.  When,  however,  the  distress- 
ing symptoms  continue  after  the  first  three  months,  and  perceptibly 
tend  to  exinvust  the  vital  powers,  every  resource  should  bo  tried  in 
ttuu,  in  the  hope  that  some  one  of  tlie  many  in  repute  may  prove  ol 
service  as  a  means  of  warding  off  impending  disaster. 

At  the  outset  of  any  systAjmatic  plan  of  treatment  for  pregnancy- 
vomiting,  it  is  esst'utial  that  the  physician  should  inspire  Ins  patient 
with  contidencc  in  his  ultimate  success.  Care  should  be  taken  to  reg- 
ulate the  bowels,  us  constipation  invariably  aggravates  existinj,'  gastric 
disturbance.  Coitus  often  increases  the  sickness.  If,  in  tlie  early 
months,  the  uterus  is  found  rotrovened  or  retroflexed,  it  should  be  re- 
placed in  the  knee-chest  position,  and  the  recurrence  of  the  displacement 
sliould  he  prevented  by  a  suitable  pessary.  Grailly  Hewitt  has  likewise 
called  atteution  to  the  fact  that  pregnancy-sickneiw  may  coexist  with 
impaction  of  the  uterus  connected  with  nuirkttl  ant^flt'sion.  In  such 
cases  relief  is  sometimes  afforded  by  elevating  the  patient's  liipB  and 
by  pushing  the  fundus  of  the  uterus  upward  with  the  finger.  If 
necessar}',  the  replacement  should  bo  maintained  by  cotton  pledgets,  or 
by  Gariel's  air  pessary  A  speculum  examination  should  be  made  of 
the  cervix,  and,  should  it  be  found  eroded,  the  raw  surface  should  be 
brushed  at  intervals  of  from  two  to  three  days  with  a  teti-per-cenk 
solution  of  nitrate  of  silver.      Collins  (Lancet,  Dee.   17,   1887)    has 

♦  P>ifl.,  p.  2M.    For  a  complete  discussion  of  the  subject,  vida  Bos  varices  ohes 
la  femme  enceinte,  Th&e  d'Agr^gftlion,  par  lo  Dr.  P.  Bddim. 
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owMBd  the  cessation  of  vomiting  by  a  single  application  to  the  cervix 
of  a  t4?n-per-cont  cocuinc  biUvb  by  means  of  a  cotton  tampon.  In  quite 
a  nnmber  of  oaees  a  mitijjation  of  the  di8tre«s  is  obtained  by  applying 
the  faradaic  current  U)  the  pit  of  the  Htomaeh;  in  others,  the  ice-bag 
applie<]  to  the  cervioal  vertebra  affords  a  considerable  measure  of 
relief;  and  again  in  still  others  the  siekneKs  is  helped  by  spraying  the 
pit  of  the  stomach  with  ether.  In  hysterical  patients  DoK'ris  recom- 
mends the  shower-bath.  The  inhalation  of  oxygen  has  likewise  been 
tried  by  Pinard  witli  success.  To  many,  ice-cold  effervescent  drinks  are 
grateful.  Dr.  Fordyoe  Barker  was  wont  to  recommend  carbonic-acid 
water  containing  a  drachm  of  bromide  of  putassium  to  the  siphon. 
l>rT  champagne  is  of  assistance  to  a  comparatively  small  class,  but 
more  often  I  have  found  it  revolting  to  a  sfjtieiinnsh  stomach.  Of 
medicinal  agents,  subnitrate  of  bismuth  and  the  oxalate  of  cerium  pos- 
sess thf  widest  application.  I^sually  I  order  ten  grains  of  the  former, 
V>mbined  with  five  to  ten  grains  of  the  latter,  to  be  taken  ton  minutes 
before  eating.  In  cases  of  gastric  catarrh,  my  favorite  is  the  tincture 
of  nux  vomica  given  in  ten-drop  doses  before  meals.  Drop  doses  of 
Fowler's  soiiition  at  meal-time  are  said  to  exert  considerable  inlluence 
in  allaying  stomach  irritability.  A  twelfth  of  a  grain  of  morphia  given 
hypodermically  or  by  tlie  mouth  will  fre(iuently  aid  the  retention  of 
food  by  the  stomach,  bnt  may  lead  to  the  formation  of  the  opium  habit. 
Simmous,  of  Yokohama,  advises  the  injection  of  thirty  gniins  of  cliloral 
per  rectum  morning  and  evening,  a  practice  of  which  Richardiion  ad- 
Twes  further  trial.*  After  eating,  digestion  may  be  promoted  by  ten 
grains  of  pepsin,  given  alono  or  with  either  the  dilute  muriatic  acid 
or  Dorsford's  acid  phosphate,  Ounthert  states  that  he  has  caused 
the  cessation  of  vomiting  by  the  use  of  galvanism  as  follows :  He  placed 
je  anode  covered  by  a  sponge  to  the  cervix,  and  the  cathode,  by 
leans  of  a  large  plaque,  4X8  inches,  over  the  spine,  between  the  eighth 
and  twelfth  vertebrae.  In  no  case  did  the  vomiting  persist  more  than 
five  days.  The  strength  of  the  current  was  at  first  2J  to  3  milli- 
ampdres,  and  never  exce<'ded  .5  miiliamp^res. 

If  the  foregoing  measures  prove  of  no  avail,  the  patient  should  be 
made  to  lake^mall  quantities  of  easily  digested  food,  such  as  milk  and 
time-water,  koumyas,  Valentine's  beef-juice,  or  the  pnip  scraped  from 
mw  or  underdone  beef ,  at  hourly  intervals,  while  rest  in  bed  is  maintained 
for  the  purpose  of  avoiding  the  slightest  nnnecessarj'  waste  of  tissue. 

In  very  rare  instances  the  vomiting  becomes  incessant,  and  resists 
every  remedy.  If  death  from  starvation  threatens,  it  may  become 
reotrssary,  as  an  altimuto  resource,  to  terminate  pregnancy  by  artifi- 
cial  means.     The   severest   cases  rarely   are   such   at   the  beginning, 

•  RicaAaoiov,  Hydrnt*  of  Chlorml  in  Obstetric  Pnctice,  Trans,  of  the  Am. 
Gyture.  Soc.  rol.  i,  p.  247. 

t  CcntmUtUtt,  1688.  p.  405. 
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Usually,  at  the  outset,  there  is  a  period  of  nausea,  followed  by  occa- 
sional attacks  of  easy,  painless  vomiting.  But  in  time  everything 
taken  into  the  stomach  is  rejected.  The  patient  experiences  a  disgust 
for  all  food,  or,  rarely,  a  craving  for  indigestible  articles  of  diet  With 
this  condition  is  often  associated  pains  in  the  stomach  and  profuse 
salivation ;  constipation  is  common ;  diarrhcea  is  the  exception.  Ac- 
cording to  Uorwitz,  paiients  sometimes  complain  of  unjilc-asant  odors 
(hyperosmia).  With  the  constant  vomiting,  they  become  wasted,  pale, 
and  apathetic.  As  exhaustion  becomes  marked,  the  pulse  grows  weak 
and  rapid;  the  respirations  are  uiore  frequent;  the  skin  of  tlie  body 
becomes  dry  and  hard ;  the  extremities  are  cold  and  blue,  and  at  tiroes 
.are  covered  with  sweat.  Now*  and  then  a  slight  elevation  of  tempera- 
ture is  ohBcrvuble.  The  vomited  matter  consists  of  mucus  mingled 
with  bile,  and  is  sometimes  tinged  with  blood.  Toward  the  end  con- 
stant thirst  is  felt,  the  mouth  and  throat  are  dry,  the  buccal  mucous 
membrane  in  reddened,  the  tongue  is  red  at  the  tip  and  brown  at  the 
root,  sordcs  cover  the  gums  and  tho  teeth,  and  the  breath  has  a  most 
disgusting  odor.  Tlie  quantity  of  the  urine  sinks  to  a  few  ounces  daily, 
is  concentrated,  and  contains  both  albumen  and  oasts,  the  latter  ordi- 
narily epithelial,  but  sometimes  fibrinous.  To  tlie  close  of  life  e.\treme 
emaciation  and  weakness  ensue,  the  face  is  pinched,  the  eyes  are  dull 
and  sunken,  fainting  attacks  are  freqiteut,  the  sensorinm  is  sometimes 
UQobscurod,  bnt  often  there  are  halUicinations  and  delirium.  Before 
life  closes  the  vomiting  ceases. 

Remissions  in  the  course  of  the  disease  are  not  uncommon.  Some* 
times  the  strength  holds  out  to  the  end  of  pregnancy.  The  foetus  in 
these  cases  safTurs  but  little  from  the  exliaustion  of  the  mother.  In 
genera!,  however,  the  prognosis  is  bad.  Joulin  has  reported  one  hun- 
dred and  tweuty-ono  cases,  with  forty-nine  deaths.  Without  treat- 
ment, of  fifty-seven  cases,  twenty-eight  were  fatal;  with  treatment 
(abortion  induced),  of  thirty-six  patients,  nine  only  died. 

The  treatment  consists  first  in  the  cai*eful  removal  of  all  compli- 
cating conditions.  In  the  early  stages  it  may  be  sufficient  to  resort  to 
the  measures  already  recommended.  If  the  vomiting  is  literally  un- 
controllable, the  iwtiont  should  be  placed  at  rest  in  be<l.  Every  un- 
necessary movement  should  be  avoi<]c<l.  Horwitz  recommends  that 
the  room  be  darkened,  and  in  advanced  cases  that  warmth  bo  applied 
to  tlie  bo*ly.  Rectal  alimentation  is  often  capable  of  rendering  excel- 
lent service.*     Peptonized  milk,  defibrinated  blood,t  and  the  beef  and 

*  Dr.  BusET,  in  an  article  publiKhocl  in  the  Am.  .lour,  of  the  Med.  Sci.  (1871*,  pp. 
113-117),  wlvises  Mtninach-rest,  nutritive  pncmiila,  and  the  rectal  ailministration  of 
bromide  nf  paUissium.  hiilor  oxporLoncoe  havo  fulljr  confiriiietl  tlie  v&luo  of  hiB 
rwyDtnmendations. 

f  Wo  owe  this  excellent  suggestion  to  Dr.  A.  IT.  Smith.  The  df:fibrinftted  blood 
should  be  administered  warmed,  three  to  four  ounces  »t  a  time,  oDce  in  eight  houia 
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panoreas  solution  of  Leube,*  may  be  used  for  this  purpose.  The  quan- 
tity should  not  exceed  four  to  six  ounces,  and  should  not  be  repeated 
more  frequently  than  three  to  four  times  in  twenty-four  houra.  Somo- 
titnee  it  is  necessary  that  the  stomnch-rest  should  be  absolute.  It  is, 
however,  permissible  for  the  patient  to  ease  her  thirst  witli  bits  of  ice 
or  small  quantities  of  sparklinj^  drinks  when  they  arc  not  immediately 
ejVcifd.  If  the  latter  is  the  case,  I  administer  eight  ounces  of  water, 
with  the  addition  of  two  whites  of  eggs,  prr  rectum  three  times  daily, 
io  addition  to  the  regular  enemas.  Usually  it  will  be  necessary  to 
quiet  the  nervous  system  by  some  anodyne  agent.  l)r.  Busey  recom- 
mends the  rectal  administration  of  bromide  of  potassium.  Horwitz 
and  Stitugin  press  the  claims  of  chloral.  Cmleia  by  the  mouth  and 
morphia  hypodermically  are  of  undoubted  service  in  many  cases. 
But  the  choice  will  have  to  be  determined  by  the  idiosyncrasy  of  the 
patient 

After  the  regular  continuance  for  a  few  days  of  the  rectal  alimen- 
tation, attempts  should  be  made  to  test  the  capacity  of  the  stomach  to 
retain  solid  food.  Sutugiu  got  good  results  from  little  bulls  of  meat 
which  he  had  cooked  over  a  spirit-lamp.  Small  quantities  of  popto- 
nised  milk,  or  pniicreatizetl  solutions  of  meat,  should  be  tried,  though 
sometimes  indigesiiblo  articles  of  fo(id  art^  found  to  be  those  which  are 
really  best  tolerated. 

Dr.  Henry  F.  Campbell  f  relates  a  case  where  he  nourished  a  pa- 
tient 8fty-two  days  by  the  rectum  alone.  Such  cases  are  very  rare, 
owing  to  the  fact  that  in  time  the  rectum  becomes  intolemnt  of  the 
presence  of  injected  materials.  If,  therefore,  the  rectal  method  of 
nutrition  fails  to  relieve  the  patient,  the  induction  of  abortion  or  pro- 
nuiiure  labor  should  be  resorted  to  before  the  stage  of  extreme  inan- 
ition is  reached.  But  first  in  such  a  case  it  is  well  to  recall  the  expe- 
rience of  Dr.  Copeman,  of  Norwich,  England.  Desirous  of  exciting 
abortion  (patient  at  sixth  month),  he  pushed  his  linger  upward  through 
the  cervix  to  the  membranes.  These  he  tried  to  rupture  with  abound, 
but  without  success.  Two  hours  later  he  returned  to  his  patient,  and 
found,  to  his  astonishment,  the  vomiting  had  cea«;d.  Uiter  ho  tried 
the  plan  of  dilating  the  os  externum  and  cervix  with  the  index-finger 
for  the  cure  of  persistent  vomiting,  and  in  four  cases  he  succeeded  by 
this  method  in  removing  the  di8tri's.sing  symptom.     In  three  subse- 

Tn  prvvHOt  decomposition,  Dr.  Sintth  advises  the  addition  of  a  grain  and  a  half  of 
ohtoral  to  each  fltiidmincc  of  the  hlooil. 

•  Lsuse's  fonnula  consists  o(  five  to  ten  ounces  of  finely  chopped  beef,  to  which 
Bold  be  added  one  thirt!  its  weipht  of  finely  minr^d  pancreas  (pijr  or  nx).  The 
Klnn  khould  be  treated  in  a  mortar  with  five  ounces  of  lukewarm  water,  and  re- 
nted I"  a  thitrk  8*>tip  (Fostkr's  Clinlciil  Mi^licine.  p.  24).  Not  more  than  four  to 
:  ounces  fhnuld  tw  given  at  a  time,  nor  innn*  fn^jnently  than  onue  in  four  hours, 
t  H.  K.  Cavpbell,  Itectal  Aluncntation  in  Pregnancy,  Trans,  of  the  Am.  Gya 
,  ToL  ill.  p.  273. 
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qnent  trials  He  found  that  it  was  not  necessarr  to  press  np  to  the  « 
ternum,  but  that  it  sufficed  to  pass  the  index-linger  to  the  first  j< 
Hoseuthal  has  since  reported  two  favurtible  cases.  'Dr.  W.  Oill  Wylie  * 
believes  tlial  most  cases  of  nausea  may  bo  cured  by  Copoman^s  method 
combined  with  treatment  uf  any  discoverable  cervical  leniuu.  lie  ha^ 
devised  a  special  steel  dilator  to  take  the  place  of  the  finger.  Uis  de- 
scription of  his  plan  of  conduct  is  us  follows  : 

"  The  vulva  and  vagina  are  carefully  washed  witli  a  l-to-3,000  solu- 
tion of  mercuric  bicliloride.  I  then  dip  the  blades  of  my  dilator  in  pure 
carbolic  acid  aud  shake  off  the  free  acid  and  introfluce  the  points  into 
the  cervix  for  about  half  an  inch,  and  slowly  dilate  until  the  blaties 
separate  from  one  third  to  one  half  an  inch.  If  there  is  an  eroded  or 
evort«d  diseased  tissue  present,  1  toudi  it  lightly  with  an  applicator  that 
hoe  been  dipped  in  pure  carbolic  acid.  I  then,  with  a  powder-blower, 
cover  the  cervix  with  a  thin  layer  of  iodoform,  and  place  against  the 
cervix  a  flat  pledget  of  borated  absorbent  cotton  soaked  in  pure  glycer- 
in, which  is  to  be  removed  in  twenty-four  hours  by  means  of  a  short 
string  attached  to  it.  In  some  cases  there  is  slight  pain,  but  in  most 
caaea  no  pain  or  real  disturbance  whatever  is  produced.  As  a  rule, 
this  will  relieve  nausea;  but  after  four  or  five  days,  if  there  is  still 
nausea,  I  repeat  the  dilatation,  and  may  pass  the  dilator  three  fourths 
of  an  inch,  and  in  some  cases,  where  the  cervix  is  long,  even  more. 
Very  rarely  will  more  than  two  dilatjitions  be  needed.  In  some  casos 
the  cervix  is  so  patulous  that  dilatiktion  may  seem  to  bo  useless,  but 
well  up  in  the  cervix  tight  bonds  may  be  found,  and,  when  8trelche<l, 
complete  relief  is  etfectcd.  Even  where  the  cervix  is  lacerated  aud 
apparently  open,  bands  may  be  found,  and,  when  stretched,  relief  is 
obtained.  It  is  easy  in  such  cases  to  recognize  when  the  end  of  tlic 
dilator  comes  against  the  os  internum,  for  it  is  firmly  closed,  and  by 
passing  th«  instrument  until  the  os  is  felt,  and  then  slightly  withdraw- 
ing it,  dilatation  can  be  done  without  much  risk.  In  severe  cases  the 
cervix  may  be  of  a  very  bluish-black  color.  The  glycerin  application 
causes  a  free  watery  discharge,  and  relieves  this  congestion.  Formerly 
I  used  nitrate  of  silver  for  gmnular  erosion,  but  I  found  that  the  car- 
bolic acid  and  glycerin  had  an  equally  good  effect." 

Ilorwitz  was  lees  fortunate;  still,  the  trial  of  the  measure  is  justi- 
fiable, inasmuch  ha  its  failure  docs  not  aggravate  the  patient^s  discom- 
fort, and  does  not  measurably  delay  the  resort  to  the  artificial  inter- 
ruption of  pregnancy.  By  the  latter  method,  McClintock  reports  in 
thirty-six  cases  the  saving  of  twenty-seven  lives.  It  is  obvious  that 
the  results  are  mainly  determined  by  the  condition  of  the  patient  at 
the  tiuie  the  o|>eration  is  undertaken.  In  the  advanced  »tageu  of  ttie 
disease,  after  the  tongue  has  become  dry  and  brown,  the  urine  scanty 
and  albuminous,  and  when  the  wasting  aud  ]>rostration  have  reached 
*  Wyus,  Voniitiiig  in  Pregnancy,  N.  V.  Med.  Uccord,  l>ec.  6, 1884. 
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mo  extreme  dcgreei  it  is  hardly  to  be  expected  that  many  lives  are  to 
be  rescuw].* 

For  the  induction  of  abortion  in  the  early  months  I  prefer  the 
tupelo  tenta,  ua,  with  the  softeriinj^  and  dilatation  caused  by  the  toDt«,  the 
sickaess  luually  ceases  for  a  considerable  period  previous  to  expulsion 
of  the  ovum. 

In  deciding  the  qurftion  of  Rbortion,  it  is  necessary  not  to  forget  the 
neurolir  cliunu-tiT  of  the  ntomoch  sirkn^is  in  miiny  jux-gniint  women.  The 
romplete  ceaMtion  of  the  vomiting,  deemed  uncontrullflble  &a  the  result  of 
mcDt»l  imprfjusionK,  hiu  been  often  noted  by  clinical  observers.  Inoncinstouee, 
on  injt  to  extreme  exhaustion  of  the  patient  duo  to  continued  romitinj;,  I  de- 
cided Co  induce  abortion.  As  I  was  roakinf^  preparations  to  thiit  end,  the 
paticat,  iomewhat  unexpectt.'dly  to  niyself,  announced  her  determined  opposi- 
tion to  the  proposed  plan  of  treatment.  I  endeavored  to  ifhow  her  that  it  was 
nrrfiinnrj.  to  save  her  life.  She  asked  me  to  hand  her  a  cup  of  bouillon,  As 
abe  KwaUowed  it  I  told  her  there  would  be  no  occasion  to  induce  abortion,  if 
■he  kept  it  on  her  Rtomoch.  This  she  did  MM-mingly  without  diHiculty,  and 
from  that  momeDt  to  the  end  of  the  pregUNQcy  there  was  no  recurrence  of 
Btomarh  aicknesa.  .\  Aimtlur  history  in  rehited  by  Kalteubach.t  lu  a  paper  on 
the  excessive  Tomiting  of  prt^naucy,  Ealtenbach  urges  that  in  all  cases 
^■pecial  ftrees  whoold  Ik?  laid  upon  the  underlying  disturbance  of  the  nervoua 
Item.  With  thia  object  in  view,  he  recomniendit  that  the  physician  should 
to  win  Ibe  rtmtiilence  of  biti  patients  in  resi>ect  to  methods  of  treiitnient 

I  and  the  efficacy  of  remedies  employed.  Often,  to  secure  favorable 
dtS)    it  becomes  necestuiry   to   isolate   the   sufferer   from   anxious   and    in- 

friend^,  and  fron»  the  |>etty  irritations  of  dometitic  life.  "The  more 
authoritatively  the  ]iby.siclan  carries  out  hia  plana  of  treatment,"  he  saya,  "tlie 
more  rarrly  will  he  be  driven  to  seek  a  cure  in  artificial  abortion.** 

Heart-burn, — Uoart-bnm  bccomcfl  distresaiujf  in  tlic  later  monthfl 
of  pregnancy.  It  can  rarely  be  cnrcd  before  delivery,  but  may,  in 
mo«t  caace,  be  palliate  by  carbonate  of  magnegiu  or  half-teaspoouful 
dooea  of  aromatic  spirits  of  ammonia. 

Salivation. — Excessive  flow  of  saliva  to  the  extent  of  two  to  three 
qtiartB  in  the  course  of  the  day  has  been  observc<l.  For  this  dia- 
onler  small  doses  of  atropiii,  the  twelfth  of  u  grain  of  pilocarpine,  and 
the  fluid  extract  of  viburnum  pmnifolium  have  been  severalty  recom- 
mended. 

PmritttS. — Pniritus,  without  any  visible  affection  of  the  skin, 
times  occasions  in  progrnant  women  an  unendurable  degree  of 
ITering.  When  general,  temporary  relief  may  be  obtained  by  plac- 
ing the  patient  in  a  prolonged  soila-bath,  and  subsequently  rubbing 
the  entire  surface  with  vaseline.     Very  commonly  the  itching  is  con- 

*  For  recent  di9Cus!tion»  of  this  subject,  vid«  floRirrrz,  Ucber  das  unstilllwre 
chea  dcr  Schwan^^eren.  Ztsehr.  f.  Oeburtsk.  und  (rynaek.,  voL  ix,  p.  IIOl 
atM,  HypereniesJ!*  Kmriiiarunt,  Berlin,  1883. 
t  KALTCVBArH,  ITcbor  flypercmcsis  gravidarum,  Ztschr.  ftir  Goburtak.  und 
GynMk-  Bd.  xxi,  p.  200. 
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fined  to  the  distended  abdominal  walls.  In  rnich  cases,  clotha  wet 
with  camphor  liniments,  with  the  addition  of  chloroform  (lin.  sui>OQis 
oomp.,  ^v;  chloroform,  ^  j),  or  a  sohitiqn  of  carbolic  acid  (3j  oA 
Oj),  applic<l  to  the  itrhiii^  «urfiice  will  iisniiliy  allay  the  irritation  for 
the  time.  In  pruritus  of  the  vulva,  in  addition  to  local  external  ap- 
plications, great  care  should  bo  tiikcn  to  cleanse  the  vagina  with  so- 
lutions of  borax  or  carholio  acid.  A  half-pint  slowly  injected  iuui  the 
vagina  may  be  employed  twice  daily,  without  risk  of  provoking  labor. 
If  the  itching  results  from  au  acrid  discharge  proceeding  from  an 
ulcerated  cervix,  the  applioMion  of  nitrate  of  silver,  or  the  introduction 
at  night  of  a  cotton  plug  soaked  in  a  solution  of  tannin  in  glycerin 
(ac.  tannic,  3j  ;  glycerinje,  f  j),  will  usually  afford  relief. 

Faoe-ache. — Neuralgia  of  the  fifth  nerve  is  a  common  affection  in 
pregnant  women.  It  can  often  be  quieted  by  the  external  application 
of  aconite,  chloroform,  or  camphor  liniment.  Should  these  or  kindred 
remedies  fail,  it  is  beat  to  resort  at  once  to  the  hypodermic  injection 
of  morphiiu  The  recurrence  of  pain,  as  the  effects  of  the  morphia 
pass  away,  can  in  most  cases  be  prevented  by  giving  to  the  patient 
once  in  four  hours  from  tlircc-  to  five-drop  doses  of  the  fluid  extract  of 
gelsemiutri,  suspending  its  administration  so  soon  as  the  slightest  in- 
dication of  ptosis  is  produced.  Croton-chloral,  in  from  two-  to  five- 
grain  doses  hourly,  has  likewise  proved  effective,  fiartholow  advises 
not  to  push  the  remedy  beyond  fifteen  grains.  Lindner  (Arch.  f. 
Gynaek.,  BJ.  xvi,  p.  313)  recommends  ten  grains  at  a  dose  given  at 
bedtime. 

Cephalalgia.— Headache  should  be  treatetl  according  to  the  cause. 
Constipation  ehouliJ  be  removed,  and  iron  should  be  given  when  the 
headaclie  is  dopcndcut  upon  anaemia.  If  of  malarial  origin,  I  have 
never  hesitated  to  give  quinine  in  large  doses,  and  have  never  yet  ob- 
served ita  acting  its  an  oxytocic.  When  pnrely  of  reflex  origin,  the 
guarana  powder,  tlie  diffusible  8timnIa^ti^  and  the  entire  range  of 
nerve  sedatives  arc  indicated.  Unfortunately,  there  are  no  fixed  rules 
by  which,  in  a  given  case,  the  appropriate  remedy  can  be  invariably 
selected. 

Insomnia.— Troublesome  alecplefisuess  may  toward  the  end  of  preg- 
nancy reduce  a  wonmu  to  an  unfavorable  condition  for  encountering 
the  perils  of  t-hiltlbirth.  The  main  reliance  should  be  placed,  where 
possible,  upon  moderate  exercise,  upon  bromide  of  potassium,  chloral, 
camphor  and  hyoscyamus,  and  codeine.  The  ordinary  forms  of  opium 
should  be  placetl  under  the  ban,  on  account  of  the  fatal  facihty  with 
which  the  opium  habit  is  acquired.  Even  in  ortlering  the  less  ob- 
jectionable hypnotics,  care  should  bo  tiiken  against  their  continued 
employment.  With  proper  caution,  however,  their  occasional  admin- 
istration for  the  purpose  of  breaking  a  morbid  habit  is  to  be  com- 
mended. 
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CIIAPTEK  VII. 

THE  PnYSWLOQT  OF  LABOR  AND  ITS  CLHriCAL  PHEXOMEyA. 

Cmaaant  liibiir. — I'lerine  eontraetinn«. — Action  nf  lnl>or-|mmK  \\\toy\  th^  uterine 
vmllH.— Contniclinn  nf  ]j)rnnieii(.s. — Action  of  ab<iominciI  mnM'Ie.<. — Action  of 
vaginii. — The  p»in  of  tutiur. — (it-tn'ml  iiiflticnco  of  IrilMir-piiins  \\\u.>\\  the  nr- 
ganiMD. — Preoursory  srmptom^  of  Inhor. — Kit^t,  MKrond,  uDd  third  iitagmt  of 
kbor.— Duration. — Action  of  the  expellenl  forces. 

UsOKR  tho  term  labor  arc  comprised  all  the  ph)-Hio|ogicaI  and  me- 
cbanicaJ  prooeaaes  by  means  of  which  the  extrusion  of  the  ovtim  from 
the  motornal  organs  of  generation  is  effected.  Aa  the  term  iniplies 
exertion,  it#  apptii-ation  is  restricted  to  the  parturient  efforts  of  vi* 
vijHirons  animals.  The  duration  of  pregnuncv  varies  widely  in  the 
different  cUmcs  of  the  animal  kingdom.  The  occurrence  of  normtd 
labor  is  coincident  with  the  maturity  of  the  fu'tuB.  This,  in  man,  is 
found  to  correspond  very  nearly  to  tho  interval  between  ten  nieuslrual 
perioda. 

Oaisks  of  Lahok. 

Speculation  as  to  the  proximate  causes  of  labor  has  so  far  proved 
profitUrss.  The  following  particulars  comprise  the  extent  of  our  knowl- 
rdg*;  of  the  iwnditions  which  prepare  the  way  during  pregnancy  for 
th«  final  expulsive  etTorts : 

1.  During  the  first  three  months  the  growth  of  the  uterus  is  more 
npid  than  that  of  the  ovum,  which  is  freely  movable  within  the  uter- 
ba* cavity,  except  at  its  placental  attachment.  In  the  fourth  month 
the  reflexa  becomes  so  far  adherent  to  the  chorion  thai  it  can  only  be 
■eparated  by  the  exertion  of  some  slight  degree  of  force,  and  the  am- 
niou  is  in  contact  with  the  chorion.  After  the  fourth  month  the 
chorion  and  amnion  are  agglutinated  together,  though  even  at  the  ter- 
mination of  pregnancy  they  muy  with  care  be  wparated  from  one 
another.  After  the  fifth  month  the  agglutination  of  the  decidua  vera 
and  reflexa  takes  place.  In  the  second  half  of  pregnancy  the  rapid 
development  of  the  ovum  causes  a  corresponding  expansion  of  the 
uterine  cavity,  the  uterine  walls  becoming  thinned,  so  that  by  tho  end 
of  geaUtion  tliey  do  not  exceed  upon  the  average  two  to  three  lines  in 
thickness.    The  vast  extension  of  the  uterine  surface  is  not,  however. 
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fiimply  a  consequence  of  over-stretching,  a  fact  sbown  bj  the  circum* 
Btttiice  that  the  nterns  toward  the  close  of  gestation  is  increased  from 
twenty-  to  thirty-fohi  in  weight,  and  by  the  histories  of  extra-uterine 
foLalions,  in  wliich,  up  to  a  certain  limit,  tlic  uterus  enlurges  progress- 
ively^ in  spite  of  iho  non-])re3enc'e  of  ihe  ovum.  The  augmenteti 
weight  of  the  uterus  is  tho  result  of  the  increase  in  length  and  width 
of  the  individual  muscular  6ber-cell8,  the  extreme  vascnlar  develop- 
luenl,  and  tbe  ahundant  formation  of  connective  tissue.  Up  to  the 
sixth  and  a  half  month  there  has  further  been  observed  a  genesis  of 
new  Uber-ccUs,  eepetMally  upon  the  inuer  uterine  surface.  According 
to  Rauvier,  llic  smooth  muscular  fibers  become  striated  as  the  end  of 
gestation  is  reached.* 

The  precise  manner  in  which  the  distention  of  tho  ntems  is  accom- 
plished has  as  yet  ni)t  been  demonstrated.  A  priori  only  two  possibil- 
ities are  apparently  admiiisiblet  viz.,  either  the  individual  structure 
elements  are  stretolied  after  the  manner  of  etaj^tie  bands,  or  a  re- 
arrangement  of  the  muscular  elements  tikes  i^ace  in  such  wise  that  a 
certain  proportion  of  the  fiber-coUs,  instead  of  ]>ing,  as  in  the  begin- 
ning of  pregnancy,  parallel  to  one  another,  gradually,  with  the  ad- 
vance of  gestation,  are  displaced,  so  that  the  ends  only  are  in  juxta- 
position. It  is  prohahle,  though  not  proved,  that  toward  the  clctse 
tho  thinning  of  the  walls  is  the  result  of  both  conditions.  Bearing 
these  premises  in  mind,  it  becomes  a  disputed  question  as  to  whether 
one  of  the  causes  of  labor  is  not  to  be  found  in  the  reaction  of  the 
uterus,  as  a  hollow  muscular  organ,  from  the  extreme  tension'to  which 
its  fibers  are  ultimately  subjected.  Countenance  to  tho  afllrmative 
aide  is  afforded  by  the  tendency  to  premature  tabor  in  hydramnion  and 
multiple  pregnancies,  in  which  a  high  degree  of  tension  is  reacheil  at 
a  period  considerably  antedatijig  the  complete  development  of  the 

ftFtUS. 

2.  There  is  a  perceptible  increase  of  irritability  in  the  nterus  from 
the  very  beginning  of  ge.'^tjition.  Indeed,  the  occurrence  of  spontane- 
ous contractions  has  b«eu  put  forward  by  Braxton  Ilicksasoneof 
the  distinguishing  signs  of  pregnancy.  This  irritability  is  especially 
marked  at  the  recurrence  of  tho  menstrual  epochs;  it  is  very  appar- 
ent at  the  beginning  of  pregnancy,  then  diminishes  in  the  middle  |>e- 
riod,  and  becomes  once  more  a  prominent  feature  in  the  later  montlis, 
when  spontaneous  painless  contractions  are  ordinary  incidents  of  the 
normal  rondition. 

3.  The  researches  of  Friodliinder,  Kundrat,  Engelmann,  and  Leo- 
pold have  demonstrated  that  the  decidua  vera  of  pregnancy  is  dis- 
tinguishable into  an  outer,  dense,  membranous  stratum,  composed  of 
large  cells  resembling  pavement  cpithcUa,  probably  metamorphosed 
cylindrical   cells,   and   an  —  in   appearance  —  underlying  me«h-work, 

•  Vide  TAKNua  et  CuA>TEKiriL,  TraitL'  dc  I'urt  dits  ac^oouchements,  p.  308. 
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irrood  from  the  walls  of  the  enlargod  decidnal  glands.  It  is  in  tliis 
'•jwng}'  laifer  that  the  80i>aniticm  of  the  decidua  takes  place,  the  fundi 
of  the  glands  persisting^  even  after  the  expulsion  of  the  ovum.  By 
many,  a  fatty  degeneration  of  the  cells  of  the  decidua  has  been 
observed  toward  the  end  of  i)reguancy,  but  Leopold,  Dohrn,  and 
Longhuns  hare  shown  that  this  is  not  of  constant  ocenrreuce.*  The 
tnbecule  which  inclose  the  spuccfi  of  the  network  diminish  in  size 
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vith  the  advance  of  pregnancy.  Thus,  while  iliey  measure  at  the 
fourth  month  about  -g^^  of  an  inch  in  thickness,  they  become  gradu- 
ally reduced  in  the  subsequent  months  to  j-^  of  an  inch,  n  change 
which  materially  faciliUites  the  peeling  off  of  tlio  docidnal  surfuce.f 

4.  From  the  fiftli  month  onward,  lurge-sized  cells  make  their 
appearaueo  in  the  eerotina,  especially  in  the  neighborhood  of  thin- 
woUcd  vessels.  The  largest  of  the  so-called  giant-celU  contain  some- 
times as  nuiny  as  forty  nticlei  Though  a  physiological  product,  they 
rest-mble  for  the  most  part  the  so-culled  specific  c^incer-cells  of  the  older 
writ«ra.  They  are  of  special  obstetrical  interest  from  the  fact  observed 
by  Friedlandcr,  and  confirmed  by  Leopold, J  that  they*penetrato  the 
uterine  sinuses  from  the  eighth  mouth,  and  lead  to  coagulation  of  the 
blojxl,  and  to  the  formation  of  young  connective  tissue,  by  means  of 
which  a  portion  of  the  venous  sinuses  becomes  obliterated  before  labor 
begins.  The  subtraction  of  these  vessels  from  the  circulation  tends  to 
iacreA.«e  the  amoant  of  the  venous  blood  in  the  interriUous  spaces  of 
the  placenta. 

*  Leopold,  Studien  fltier  die  SchlcimhaQt,  etc.  Arch.  f.  0}*nwk.,  Bd  xi,  p.  49. 

f  ExucLXA.fx.  The  Muomi«  Meinbram*  of  t)ie  Utenis.  p.  45. 

X  op.  fit.,  pp.  492  nt  seq.  The  inigrutlon  uf  tho  giiiut-mtls  into  the  innt^nial 
•FMifh  deacriU'd  by  Fran  ken  hocusor  bat  been  f|iie.stionod  br  Pnlonkd  ami  Mruiz, 
who  wcribo  thr  thrombosis  of  the  vewels  to  proliferation  of  the  on'loth<'liiil  relU, 
which  *uh-<*cjuirntly  twvume  converted  into  giant -cells.  Uoks,  Arch,  f .  Gynaek,  voL 
sxxiii,  p.  417. 
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6.  It  is  proper  to  recall  here  the  fact  that  the  nerve-filaments  of  the 
uteruR  are  durived  iu  principal  measure  from  the  sympathetic  Bystera. 
The  large  cervinal  ganglion,  which  in  pregnancy  mcjieurea  about  two 
inches  in  length  by  one  and  a  half  inch  in  breadth,  receives,  however, 
ill  addition  in  the  sympathetic  fibers,  filaments  from  the  second,  ttiirdt 
and  fourth  sacral  nervea 

Physiology  has  as  yet  left  unsettled  the  question  as  to  the  main 
channels  of  the  motor  impulses  which  arc  conveyed  to  the  uterus  during 
labor.  One  of  my  hospital  patients,  with  paralysis  of  the  lower  ex- 
tremities, retention  of  urine,  and  loss  of  power  over  the  sphincter-ani 
muscle,  had  a  perfectly  natural  though  painless  labor.  The  cause  of 
the  paralysis  was  obscure,  the  patient  subst'*picntly  making  a  complete 
recovery,  Jacquumart  *  reporU  a  similar  case,  iu  which  the  paralysis 
was  due  to  partial  compreasion  of  the  cord  at  the  level  of  the  first 
dorsal  vertebra.  On  the  other  hand,  Schlesingerf  has  shown  that  tlie 
sympathetic  is  not  the  only  motor  nerve,  as  reflex  movements  of  the 
uterus  follow  stimulation  of  the  organ  when  all  the  branches  of  the 
aortic  plexus  have  been  carefully  divided. 

A  motor  center  for  uterine  contractions  has  been  proved  to  exist  in 
the  medulla  oblongata.  This  center  is  excited  directly  to  action  by 
anannii!  coiulitions,  aud  by  the  presence  of  carbonic  acid  in  the  blood 
conveyed  to  it.  Vivid  mental  emotions  may  either  awaken  or  suspend 
uterine  contractility. 

Refiex  movements  of  the  uterus  may  be  provoked  by  stimulating 
the  centnU  end  of  any  of  the  spinal  nerves — a  fact  which  serves  to  ei- 
pluin  the  consonstis  long  recognized  as  existing  between  the  breasts 
and  the  organs  of  generation.  When  the  spinal  cord  is  divided  below 
the  medulla  oblongata,  this  phenomenon  is  no  longer  observed.  Direct 
Btimuli  to  the  uterus,  however,  determine  contractions  iudej)endently 
of  the  medulla  o!)longata,  the  spinal  cord  then  acting  a^  a  reflex  center. 
The  prestjncu  of  asphyxiated  blood  in  tl»e  arterial  trunks  acts  as  a 
physiological  tttimulus  to  labor.|  liy  the  separation  of  tbe  decidua 
from  its  organic  connection  with  the  uterus,  the  ovum  acts  as  a 
foreign  body,  and,  as  is  well  known,  speedily  awakens  uterine  move- 
ments. Finally,  Kehrer*  has  shown  that,  when  a  comu  is  removed 
from  the  uterus  during  labor,  rhytlimio  contractions  of  the  mus- 
cular fibers  will  continue  from  a  hult-huur  to  an  hoar  after  separa- 
tion, provided  only  the  tissues  be  kept  moist  and  at  a  suitable  tem- 
perature.) 

*  TA^RiffBK  el  Chaktreuil,  Tra.it6  de  I'art  dcs  at^uucbcmcnta,  p.  829. 
f  Obek  and  Scui.Em>'0BK,  Strieker's  Wiener  incd.  Jahrbuch,  1872. 
X  Vutf.  ScHi.FJiiNdEa,  Strieker's  WiL'ii«r  nuM.  .]nhrbtich,  1H73. 
"  Keiireh,  Deilrftge  xur  vergleirltondc  und  experjmentellen  Geburtskunde.  2t«a 
Heft.  p.  48. 

I  Cuu.NSTKiii  (Zur  Innervation  der  QebArmutter,  Aroh.  f.  GynaelL,  vol.  xriii. 
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The  following  theory  of  the  causes  of  labor  is  offeredi  not  because 
of  ite  coinpletenesSf  but  merely  as  a  means  of  grouping  the  foregoitig 
facts  together  in  the  order  of  their  relative  importance.  The  ailvance 
of  pregnancy  is  associated  with  increjisc  in  the  irritability  of  tlic  uterus, 
ft  properly  most  pronounced  at  the  recurrence  of  the  meustrual  epochs. 
By  thinning  of  the  partitions  between  the  glandular  structures  the 
way  iji  prepared,  as  the  time  for  labor  approaches,  for  the  easy  sopara* 
tioQ  of  the  deu£o  inner  stratum  of  the  decidua.  The  ready  response 
of  the  uterus  to  stimuli  redectcd  from  the  peripheral  extremities  of 
the  spinal  nerves,  to  direct  locjil  irritation,  and  to  the  presence  of  blood 
Burcbarged  with  carbonic  acid  in  the  uterine  vessels,  cxplaius  the  fre- 
quency of  painless  contractions  for  days,  or  even  weeks,  in  some  coses, 
pr«rious  to  labor.  To  these  means  of  exciting  uterine  motility  there 
should  be  added,  in  all  probability,  the  reaction  of  the  uterine  muscle, 
from  the  tension  to  whii^h  it  i^  subjected  by  the  growth  of  the  ovum, 
and  to  circulatory  disturbances  in  the  cerebral  centers  sometimes 
effected  by  Wvid  emotions.  Frequently  repeated  uterine  contractions, 
vithoat  partial  separation  of  the  decJdna,  are  hardly  comprehensible 
ftfter  the  decidua  vera  and  rcHcxa  are  brought  into  close  contact  with 
one  another.  Such  a  physiological  8e]>aralion  would  of  necessity, 
when  of  sufhcient  extent,  by  converting  the  ovum  inio  a  foreign  body. 
famish  an  active  cause  for  the  advent  of  labor,  in  the  same  way  that 
labor  is  prematurely  excited  by  a  similar  separation  when  artificially 
inducvd.  Thus,  by  the  time  the  develupment  of  the  fwtus  is  com- 
pl«t«d,  all  things  are  in  train  for  It-s  expulsion.  When  other  causes 
do  not  early  operate  as  determining  forces,  the  increase  of  uterine 
irritability  at  the  recurrence  of  tlie  menstrual  epochs  probably  accounts 
for  the  ordinary  coincidence  of  labor  with  the  tenth  catamenial  date. 

Physiological  Phenomena  of  Labor. 

The  Uterine  Contractions. — The  uterine  contractions  are  entirely 

iiide|>eudent   of  volition.     As  in   other  organs  composed  of  smuoth 

mtutcular  fibers,  each  contraction  at  the  beginning  is  slow  and  weak  ; 

gndnally  it  reaches  the  point  of  greatest  intensity ;  the  acme  con- 

tinaca  for  a  brief  |>eriod,  aud  then,  finally,  is  followed  by  complete 

itUxation.     Each  complete  excursion   is  termed  a  lahor-j^ain.     Peri- 

lUlUc  movements  have  been   observed  in  animals  with   iwo-borued 

QUri.     A  similar  action,  proceeding  from  the  fundus  to  the  corvtz, 

^  been  sometimes  asaomed  for  the  human  subject.     The  peristaltio 

tws,  however,  if  indeed  it  exists,  extends  so  rapidly  that  it  is  best 

to  Gouader  the  uterus  as  a  hollow  muscle,  which  contracts  simulta- 

P-IH),  from  his  own  psfwriinenU  aiit]  lh«9e  of  others,  conoludw  that  the  dotormin- 
(^fluie  u(  ilie  uterine  cuiiirticiiniis  is  cntitaincd  in  the  intrH-musculfir  ^anglioDJc 
"ll>:  that  th«  central  nerv&«rgitn.>4  regulate  the  uterine  activitr,  and  that  tbesym- 
fVlHtlO  tota  flimply  as  a  Taso-motor  nerve. 
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neonsly  in  all  its  parts.  As  labor  advances,  an  increase  in  the  len|:tli 
and  the  force  of  the  contractiona  is  developed.  The  fitronger  the 
paiuB,  the  shorter  is  the  interval  between  them.  The  average  normal 
duration  of  a  lalior-pain  1;^  about  one  minute. 

The  Action  of  Labor-Pains  upon  the  Uterine  Walls.— During  the 
intervals  between  the  pains,  it  is  well  known  that  the  ntcrus  posseeees 


a\ 


^ 


■<s. 


X. 


TT 


rcprfscntlnt;  sbape  of  utenw  durlog 
a  poiiL    tLahs.) 


Pio.  OS.— IvOOirilutlliuil  wdloD,  doftM 
Hue  rvpn^Hc^iitlnit  olcraiion  of  (ut»- 


an  ovoid  shape,  and  is  flattened  antero-posteriorly  by  the  pressure 
the  abdominal  walls.  During  the  paina,  however,  the  uterus,  as  it 
closes  upon  the  fluid  contents  of  the  ovum,  assumes  a  more  nearly 
globular  outline.  As  a  consequence,  the  transverse  diameter  is  dimin- 
ished, and  tlic  antero-jMistcrior  increased  in  corresponding  pro|»rtion. 
By  this  change,  the  uterus,  which  had  previously  rested  by  its  poste- 
rior surface  upon  the  spinal  oulumn,  rises  upward  so  that  ita  fundus 
produces  a  bulging  of  the  anterior  abdominal  walls. 

Owing  to  the  loose  connection  of  the  muscular  strata  with  the  pori- 
tonffium  in  the  lower  uterine  segment,  tlie  walls  of  tlie  latter  offer  leaa 
resistance  to  the  pressure  of  the  ovum,  and  thus  are  stretehwl  downward 
during  each  pain.  While,  in  ct)Utractions  of  the  uterus,  the  lower  seg- 
ment is  thinned,  the  diminished  bulk  of  the  contracted  organ  leads  to 
an  in<*ri'iise  in  Ihu  lliii*kiu'ns  of  the  wulls  of  the  body  and  fundus.* 

The  Contractiona  of  the  Uterine  Ligaments.— Structurally  the  mus- 
cular fibers  of  thii  round  and  broad  ligaments  are  in  direct  continuity 
with  the  external  muscular  layer  of  the  uterus.  As  would  be  antici- 
patctd,  they  contnxct  simultaneously  with  tlmt  organ.  In  contracting, 
they  help  to  fix  the  uterus  at  the  pelvic  brim. 

•  For  HKwt  of  ihc  following  deductions  the  writer  is  indebted  to  Dr.  Lahs's 
ingDnintis  work  entJtlml  Die  ThcoHi*  dor  (ichnrt.  For  inodiflcnlions  in  details  in 
the  present  edition,  fiV/r  inirr  nlioit  Wkktu,  Pie  Physiologie  der  Qeburt.  SlCLLBft's 
U&r.dbuch  der  Oehurtjthalfe,  vvl.  i,  p.  330. 
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The  Action  of  the  Abdominal  Muscles. — Tho  contraction  of  the 
■bdoinimii  wnll«  18  u  powerful  uuxiliiirv  to  tho  expulaivo  action  of  tlie 
utrrujL  At  the  beginning  of  labor  the  contractions  are  voluntary, 
but  ail  labor  advances  they  become  more  and  more  reflex  in  charac- 
ter, until,  in  many  women,  the  dis- 
position to  prefis  during  each  pain  as- 
sumed the  form  of  au  uncontrollable 
impulse.  The  nicchanism  by  which 
ihfso  auxiliary  forces  are  called  into 
|»Uy  is  08  follows:  As,  toward  tho 
aiMne  uf  the  {Kiin,  thu  ftiniluR  uteri  is 
evated  and  lifui  up  the  abdominal 
alls,  tho  woman  takes  a  deep  insjara- 
tioD,  the  glottis  clos(«,  and  the  dia- 
phragm contracts.  The  latter  pushes 
thK  intestines  downwani,  and  thus 
uidf)  in  raising  tbe  uterns  to  n  position 
UMirly  perpendicular  to  the  pelvic 
brim.  AU  iheexpimtory  muscles  then 
oilier  into  active  contraction.  Mean- 
time, the  laboring  woniau  Bccurcs  fixa- 
tion of  the  trunk  by  finding  points  of  support  for  the  upper  and  lower 
extremities.  By  these  means  the  capacity  of  the  abdominal  cavity  is 
j?n?otly  diminished,  and  the  uterus  is  compressed  not  only  by  the  ad- 
jacent miiiscular  coverings,  but  by  the  entiiv  mass  of  inclosed  viscera. 
Tlxc  effect  is  twofold  : 

1.  There  results  an  augmentation  of  the  intm-nterine  pressure. 

2-  A  (wrtion  of  the  contents  of  the  largo  vessels  of  the  trunk  is 
r(0«d  to  tho  extremities.  To  this  cause  is  attributable  the  flushed, 
ogcetcd  appearance  of  the  face  dnring  labor-pains.  As  the  intra- 
abduminal  prc«{)ure  is  not  brought  to  bear  upon  the  organs  within  the 
jielvic  cavity,  hy[K'ra.'mia  of  the  vagina  and  the  contiguous  tissues 
follows.  As  a  consequence,  the  channel  through  which  the  lieiul  has 
to  pass,  OS  labor  advances,  Ijccomes  infiUnilod  with  serum,  and  offers 
leal  reeistanee  to  the  presenting  part.  At  tlte  same  time  the  glandu- 
lar structures  are  excited  to  increased  action,  aud  tho  lining  mucous 
membrane  becomes  lubricatod  by  tho  secretion  which  is  freely  poured 
onL 

The  Inflaenoe  of  the  Vagina  in  Partnrition. — .\s  the  bead  advances 
through  till'  cervix,  the  vagina  at  first  oppo.'irs  an  obstacle  to  its  fur- 
ther progress.  After,  however,  the  lurgoat  circumfereuce  of  the  child 
has  passe*!  through  the  genital  cannl,  the  contractions  of  tho  vagina 
aid  wmewhat  in  the  expulsion  of  tho  after-coming  extremities  and  of 
thit  pIu<-ontii. 

The  Pains  of  Labor. — The  painful  sonsations  which  are  the  accom- 
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paniment  of  the  uterine  contractions  begin  in  the  lower  nterine  seg- 
ment. They  are  at  first  cspeiiijilly  felt  over  the  sacrum^  whence  tlicy 
nuiiatt«  to  the  rectum  and  the  bladder,  across  the  aUlomen,  and  down 
the  thighs.  In  the  beginning  of  labor  the  sensations  are  dnll,  and  of 
a  bearing-(iown  churai'ttr.  As  labor  advances,  howrovor,  the  pains 
increase  in  aeiiteness,  and  in  many  persons  reach  an  unendorahlo  de- 
gree of  severity.  They  are  mainly  induced  throngh  the  compression 
of  the  uterine  nerves  by  the  contractiong  of  the  muscular  fibers.  They 
arc  probably  likewise  in  i)art  the  result,  118  Werth  sugjiesU?,  of  hypera'mia 
of  the  lower  extremity  of  the  spinal  cord  and  of  its  envelopes.  The 
severity  of  the  pains  is  proportioned  to  the  resistance  to  be  overcome. 
At  fii-st,  aa  liaa  bei»n  stated,  confined  to  the  lower  segment  of  the 
uterus,  the  pains  subscqurntly  invade  the  body  and  the  fundus.  The 
sufferings  of  the  female  increase  with  tlie  mechanical  distention  .of 
the  cervix,  especially  with  that  of  tlie  external  orifice,  ami  finally 
reach  the  point  of  snpremo  agony  as  the  head  passes  through  tho 
vagina  and  vulva,  which  are  abundantly  supplied  with  sensitive  spinal 
nerves. 

The  pains  are  often  greater  in  very  young  or  in  elderly  primipane 
than  in  women  at  the  prime  of  physical  life.  Though  la1>or  is  rarely 
ahsolntely  j)ainless,  where  the  first  stage  is  slow  and  the  resistance  of 
the  soft  parts  slight  the  suffering  may  become  comparatively  insignifi- 
cant. 

Inflneace  of  the  Pains  upon  the  Organism.— During  each  pain  the 
arterial  pressure  is  increased  ;  the  fi-otpiency  of  the  pulse  rises  until 
the  acme  is  reached,  when  it  slowly  declines  to  the  normal  point;  the 
respirations  are  slowed  during  the  pains,  owing  to  the  contraction  of 
the  abdominal  walls,  but  are  more  rapid  in  the  pauses  as  a  consequence 
of  the  general  muscular  exertion  ;  the  temperature  rises  progress! veljr 
during  labor,  but,  as  a  rnk%  within  narrow  limits;  and  the  nrinary  ex- 
cretion, in  uonsequcuce  of  the  increased  arterial  pressure,  is  augmented.* 

The  Cr.rs'iCAL  Colk-se  op  Labor. 

Precursory  Symptoms. — Abont  the  thirty-ninth  week  of  pregnancy 
it  is  usual  for  the  entire  uterus  to  sink  somewhat  downward  into  the 
l^'lvis,  while  the  fundus  falls  forward.  This  change  of  position  is 
followed  by  considerable  relief  to  the  i^espiration,  and  to  previously 
existing  gastric  disturbances.  At  the  same  time  there  is  experienced 
an  increasetl  difficulty  in  locomotion;  the  cedema  of  the  lower  extremi- 
ties is  aggravated;  the  intra-pelvic  pressure  causes  a  frequent  desire 
to  nrinatOi  and  preilisiwses  to  the  development  of  haemorrhoids,  espe- 
cially where,  as  is  the  rule  in  primiponr,  tho  head  likewise  descends 
deep  into  the  pelvic  cavity.     Indeed,  in  primiparte  tho  changes  of 

*  Kaeoklb,  Lehrliuuh  der  Oeb.,  p.  108. 
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ion  are  more  i>roiiounce<l  lliau  ia  romou  wiio  have  i)asacd  through 
BpCftt^'d  i>rrgnnncies.  As  ^cstnLioH  limws  to  a  close,  a  copious  glairy 
lion  i^  |>oiiru(i  out  from  the  cervix,  tiie  vagina  rtlaxes,  the  hibia 
majora  become  swollen,  and  the  vulva  gupt^s  opcu.  Fur  a  variuble 
prio<l  prt'ocrling  the  advent  of  labor,  piiinle^  eontractiona  occur  at 
irregtilnr  intervals.  These  so-called  dolores  presagientes  are  the  ordi- 
irj  ])relude  lo  laUir  In  multipurEe,  though  they  are  often  inappreciable 
•tti  printipara?.  They  very  commonly  begin  iu  the  evening  hours  and 
coutinue  till  toward  the  middle  of  the  night.  Very  often  they  are  as- 
ciated  villi  a  drugging  sensiition  between  the  sacrum  and  symphysis 
r^nd  a  feeling  of  tension  in  the  abdominnl  region.  Sometimes  they 
vx|nind  the  o:i  internum  to  a  considerable  oxtcnt,  but  Dover  in  such  a 
raj  that  any  portion  of  the  cervical  canal  coutribut^js  to  the  enlarge- 
leot  of  the  uterine  cavity. 

Aetnal  labor  has  beeu  divided,  va  a  matter  of  clinical  convenience, 
Into  three  stages,  a^  follows  : 

First  stage,  or  stage  of  dilatation  of  the  cervical  canal. 
S^-ond  stage,  or  the  stage  of  exjtnlsiou,  comprising  the  period  from 
the  dilatation  of  the  cervix  to  the  expuUion  of  the  clrild. 
Third  stage,  or  stage  of  the  placental  delivery. 
1.  The  First  Stage— Dilatation  of  the  Cervix.— The  advent  of  tme 

Rbor  is  charaolerizud  by  ])uinfnl  routractions,  whii:h  render  the  patient 
rcslli'ss,  and  disjKtsc  her  cither  to  Iwnd  forward  with  clinched  hands, 
or  to  seek  some  firm  support  for  the  sacrum  to  ease  her  sufferings. 
l'«iAlly,  in  the  beginning  of  labor,  women  prefer  the  silting  posture, 
which  enables  them  lo  press  with  the  forearm  again.st  the  sacrum  dur- 
ing the  pains.  The  jtain  of  labor  begins  with  the  dilatation  of  the 
Ititemal  os.  In  true  labor  the  dilatation  progresses  gradually.  As  the 
intemnm  opens,  the  contractions  cause  the  metubnines  to  descend 
ind  pre««  upon  the  cervicnl  canal.  \Vith  the  advance  of  labor  the 
jKiins  increase  in  intensity  and  frequency.  During  their  [wndsteuce 
the  external  t»8  is  put  u|>on  the  stretch,  so  that  the  border  becomes 
ihin  and  sharply  defined.*  As  the  pain  subsides,  the  or  relaxes  and 
tlhc"  mvmbraue.s  retreat.  Kach  new  ]min  increases  the  dilatiitiou,  and 
forces  the  membranes  somewhat  deeper.  The  softening,  the  relaxa- 
tion, and  the  hypersecretion  of  the  soft  parts  become  more  and  more 
^d^i'l^I'  As  the  borders  of  the  os  yield  to  pressure,  lacerations  occur, 
I'hich  tinge  the  mucous  discharges  with  blood.  When  the  dilatation 
reached  a  certain  limit  (usually  by  the  time  the  diameter  of  the 
■J  OS  is  three  to  three  and  a  half  inches),  the  protruding  mem- 
tvranes  remain  tense  in  the  intervals  between  the  pains,  and  are  then 
ly  for  rupture.  After  rupture,  w  bich  usually  occurs  spontaneously, 
rater  in  front  of  the  child*3  head  escapes,  though  the  greater  j^art 

*  Ib  iDuliifwni'  this  n'sjsltineo of  tlic  (!Xteriml  os  may  be  entirely  lacking. 
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of  the  amniotic  flnid  is  retninod  within  the  atcrns  bj  the  vtilve-liko 
pressure  of  the  preaeritirig  jwirt.  After  a  short  pause  the  liead  (Jesconds 
into  the  cervix,  the  walls  of  whidi  arc  stretched  to  the  pelvic  border 
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Fto.  OS.— Section  througb  a  froicD  corpse.    Sta^v  of  rxpulftinn.     (Brauoo.) 

and  finally  become  so  dilated  that  cervix  and  vagina  form  one  con* 
tiniions  miiuU. 

In  case  the  presenting  part  does  not  thoroughly  tampon  the  lower 
segment  of  the  litems,  a  more  or  less  complete  escape  of  the  entire 
amniotic  Uuirl  may  follow  the  rupture  of  the  membranes.  As  a  rule, 
the  tear  in  the  membranes  takes  place  in  the  most  dependent  point 
of  tlie  convex  portion  which  constitutes  the  bag  of  waters  in  the  cer- 
vical canal.  Sometimes,  however,  the  rupture  takes  place  above  the 
cervix,  where  there  can  be  a  gradnal  escape  of  fluid  in  epito  of  the  per- 
eisteuce  of  the  bag  of  waters. 

If  the  membranes  rnpture  before  the  dilatation  of  the  cervix  ia 
complete,  the  head  descends  and  acts  as  a  dilating  wedge.     In  rare 
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the  rupture  of  the  membranes,  if  left  to  nature,  does  not  occur, 
Kfid  the  ovum  may  descend  in  its  integrity  to  the  vulva.     In  such  in- 
[sr&ncGS  the  membraueti  tsomctimes  rupture  in  the  neighborhood  of  the 
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PlO-M.— The  iltenw«ntl  porturietil  cnnal.    Fcettu  remor«il.    (Braune.) 

child's  neck,  and  the  head  is  born  covered  with  the  so-called  "  cani," 
i.  Cm  with  the  detached  portion  of  the  membranes,  whioli  old  nurses 
ivgArd  lis  signilicant  of  good  luck.  In  still  rarer  cases,  where  the  fiBtus 
U  small  and  the  amount  of  amniotic  Huid  limited,  the  entire  ovum 
mat  h*.»  L'Xficlh'd  without  niphin*  of  its  <'ov»Tiiijr<. 

2.  Tlie  Second  Stage— The  Stage  of  Expulsion.— After  the  short 
{Mmse  which  follows  the  rupture  of  the  membranes,  the  pains  become 
stronger  and  more  frequent,  and  are  now  powerfully  re-enforced  by  the 
involuntary  contractions  of  the  abdominal  muscles,  which,  though  pre- 
TJoosly  not  ontirely  inactive,  have  played  only  a  subordinate  part-  With 
c»ch  pain  tho  head  now  makes  perceptible  progress,  retreating,  however, 


i:u 


LABOR. 


as  thti  pains  ilccline.  After  the  lieiid  has  poKsed  the  pclvio  outlet,  and  is 
covered  only  by  the  soft  jwirt,'?,  the  perinasnm  bulges  outward,  tlie  labia 
ga{>e,  and  u  portiuu  of  the  head  makes  it»  uppearuncc  ut  the  vulva. 
As  within  the  pelvic  cauul,  with  each  jMiiu  the  heiid  advances,  aud  puta 
the  pcrinieiim  upon  the  stretch,  receding  eomewliat  in  turn  ue  the 
paina  subside.  The  prostiure  upon  the  rectum  leads  to  the  evacuation 
of  fecal  conteuta.  Finally,  the  thinning  of  the  perineum  readies  a 
jMiint  at  which  the  sutures  can  be  readily  felt  through  its  structure ; 
the  recession  of  the  head  ceases;  the  aims  assumes  an  oval  shape;  the 
oritice  of  the  vulva  looks  forward  and  upward  ;  the  urethra  is  pushed 
against  the  symphysis  pubis;  while,  as  the  circumference  of  the  he^ 
in  till!  neighborhood  of  the  "pariL'ta!  bosaes  engages  in  the  vulva,  the 
labia  and  fnenulum  form  a  thin  circular  band,  through  wliich,  during 
a  pain  or  the  contraction  of  the  ubdominal  walls,  the  head  makes  iuj 
way,  usually  leaving  behind  moderate  lacerations  cf  the  fraennlum  or 
anterior  portion  of  the  pcriu;vum.  The  same,  or  the  succeeding  pain, 
leads  to  the  expulsion  of  the  trunk.  The  birth  of  the  child  is  fol- 
lowed by  the  outpouring  of  the  amniotic  (Inid,  which,  as  a  rule,  escape-s 
colored  with  blood  from  the  site  of  the  wholly  or  partially  detached 
placenta. 

3.  The  Third  Stagie— The  Stage  of  the  Placenta.— The  plucenUl 
period  embraces  tlie  time  from  the  bi^th  of  the  child  to  tho  deliver/ 
of  the  placenta  and  membranes. 

After  the  birth  of  tho  child,  the  recession  of  the  blood  from  the 
brain,  wbinh  follows  tho  diminution  of  the  intra-abdominal  pressure, 
often  produces  a  sense  of  faintiiess,  and  sometimes  temporary  syncope. 
The  rapid  evacuation  of  tho  uterus  is  at  times,  too,  sncceeiJed  by  a 
chill,  whi(;h,  however,  does  not  betoken  the  onset  of  fever,  bnt  is  the 
ivsulL  of  viwo-moior  disturliance,  and  the  lo8%  through  the  expulsion 
of  the  child,  of  a  source  of  heat-supply.  Most  women,  however,  ex- 
perience a  restful  feeling  of  comfort  and  repose.  This  sense  of  qui- 
etude \ii6ls  anywhere  from  a  few  minutes  to  a  quarter  of  an  hour,  when 
the  contractions  return,  which  detach  the  placenta,  and  force  it  into 
the  vagina.  The  separation  of  the  placentii  takes  place  in  the  meshy, 
lamellated  layer  which  is  formed  in  the  scrotina  by  the  thinned,  elon- 
gated walls  of  the  gland-tubules,  the  dense  cell-layer  of  the  maternal 
portion  remaining  adherent  to  the  placenta.  As  tho  maternal  vessels 
are  necessarily  torn  Hcrt>Bs,  some  haemorrhage  follows  the  detachment 
The  hmmorrhnge  is,  however,  speedily  arrested  by  tho  contractions  of 
the  uterus,  which  botli  compress  the  vessels  aud  furnish  the  conditions 
favorable  to  tho  formation  of  fibrinous  clots  in  their  distal  extremities 
When  the  mechanism  of  expulsion  is  left  to  nature,  the  placenta  de- 
Bcends  by  its  edge  into  tlio  vagina,  while  premature  trat^iona  upon  the 
coM  cause  it  to  present  by  its  fetal  surface  at  tho  cervical  orifice. 
When  once  in  the  vagina,  the  expulsion  is  completed  by  the  action  of 


TDE  PHYSIOLOGY  OF  LABOR. 


135 


the  nlHlomimd  tnusclcSf  sustained  by  the  rctrnction  of  the  mnscles  which 
form  the  floor  of  the  pelvis. 

Acconiiiig  to  (Jassner,*  after  confinoment  tho  female  experiences, 

I  a  conaequence  of  Ihe  expulsion  of  the  ovum,  of  the  exhulutiona  from 

""the  Innga  and  skin,  from  the  discharge  of  excrements,  and  from  hiem- 

orrhngo,  a  Iobs  of  weight  equivalent  to  one  ninth  of  that  of  the  entire 

UmIv. 

Duration  of  Labor. — Spiegelberg  found,  in  506  labors,  tho  average 
for  primiparft'  wiw  17  hours,  for  mullipurse  1'2  hours.  In  primiparw 
post  tho  thirtifth  year  Uccker  found  the  avenige  SVl  hours,  whiJe 
Ablfeld,  io  82  wonieu  over  thirty-lwu  years  of  age,  obtained  an  average 
of  ^T.O  hours.f 

In  ordinary  normal  labor  the  second  stage  laste  about  two  hours  in 
primiiMkrw,  and  about  half  as  long  in  multipane,  though  in  the  latter 
the  re.si!ttane(!  is  fre<juencly  so  slight  that  a  few  palus  HiiHicc  to  com- 
plete the  delivery. 

According  to  Kleinwaehter.t  the  time  at  whit'li  labor-pains  begin 
ocears  most  frequently  between  ten  and  twelve  o'clock  in  tlie  evening. 
Spicgrlbcrg*  states  that  the  maximum  frequency  of  births  takes  place 
between  twelve  and  tliree  oYIock  in  the  morning. 


The  Actios  op  the  Expellekt  Fobces. 

Having  considered  separately  the  action  of  tho  uterus,  tlie  uterine 
appendagce,  and  the  abdominal  muscles  during  labor,  there  remaius 
for  OB  to  combine  these  factors  together,  and  to  show  in  what  manner 
thej  contribute  to  the  end  of  uU  parturient  effort,  vis.,  the  expulsion 
of  the  orum. 

In  the  first  place,  the  contractions  of  the  uterus  are  intermittent. 
When  they  lose  their  rhythmical  quality  and  become  continuous,  they 
mar  to  belong  to  the  domain  of  pliysiology.  It  is  only  during  the 
act  of  contraction  that  work  is  performed.  Whenever  the  alternating 
relaxation  censes,  and  the  uterus  passes  into  a  condition  of  tonic  cou- 
trartion,  no  work  is  accomplished,  and  tlie  pains  are  ineffective. 

The  nierus  is  a  hollow  mus*:le,  whicli  during  a  pain  closes  down 
opon  its  contents.  If  all  part*  of  the  uterine  walls  offered  an  equal 
reaistancc.  the  force  of  the  contnictions  would  be  expended  upon  the 
'  ■  ■  ■  T  of  the  ovum,  and,  as  thf  contents  of  the  latter  are  practically 
i  I  ssibli',  the  effort  would  be  resultlese.  If,  however,  the  walls 
muT9  to  conatracted  that  the  distensibility  varied  in  different  regions, 

•  (ta«»nek.  Teljer  il.  Vi?rilinlcniiipp»  ties  Kfirpergewichtcs  h.  SohwAng^  Gehftr. 
ond  WiVhn^T.  Mimiil-'tchr.  f.  Gcburtsk..  xix,  p.  18. 

f  .SriKijRi.RKKu.  Ix-hrtmi'h.  pp.  134.  133. 

I  KuuxwXi'iiTXK,  J)iv  Zeit  rles  Oeburtsbe^nnes,  Ztschr.  f.  Gebortah.,  fid.  i, 

*  RpicjEt.HKitu,  livlirliticli,  etc.,  p.  135. 
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the  peripheral  compressiou  exerted  during  a  piiin  would  be  followed  by 
a  bulgiug  at  the  points  of  least  resistance,  provided  the  tissue  acted 
U{>on  possessed  the  property  of  elasticity.  Now  it  ia  uii  unutomical 
fuot,  thai  during  a  labor-pain  a  stretching  of  tbe  fundus  ami  of  ibe 
lower  uterine  segment  actuiilly  tuke±i  place.  Indeed,  after  continuetl 
labor  we  often  find  the  intermediato  portion  of  the  uterus  two  to 
three  timea  as  tliic-k  us  the  lower  sogniotit.  As  a  result  of  these 
conditions,  concentric  pressure  of  the  lUiid  contents  of  the  ovum  is 
followed  by  an  innrease  in  the  longitudinal  diameter  of  the  uterus. 
While  the  convexity  of  the  fundus  id  unquestionably  increased  during 
a  pain,  the  effect  of  the  lattur  is  chiefly  manifested  in  the  distention  of 
the  lower  segment.  Various  causes  combine  to  produce  this  result. 
Thus,  the  muscular  structures  of  the  lower  segment  arc  loosely  as- 
sociated together,  and  are  easily  separable  from  the  peritonieum.  They 
therefore  offer  a  less  resistjuiee  than  that  afforded  by  the  close  inter- 
lacement of  both  circular  and  longitudinal  fibers  which  prevails  in  the 
fnndal  and  upper  uterine  zones.  Then,  too,  as  was  pointed  out  by 
Lnhs,*  the  lower  segment  sustains,  in  the  ordinary  positions  assumed 
by  the  female,  the  entire  weight  of  tlio  superimposed  ovum  with  ita 
lluiil  and  solid  contents;  and,  finally,  the  pressure  transmitted  from 
Ihi!  Eibdominul  muscles  takes  a  direction  from  above  downward. 

In  1876  Bandl  f  called  attention  to  the  thinned  condition  of  the 
lower  uterine  segment,  extending  from  what  had  been  previously  re- 
garded us  the  OS  internum  from  four  to  six  inclics  upward,  and  ter- 
minating abruptly  in  a  muscular  ridge  uintn  the  inner  surface.  This 
ridge  he  regarded  as  the  upper  limit  of  the  cervical  canal,  which  had 
been  opened  up  by  the  growth  of  the  ovum.  Lahs  J  however,  places 
this  ring  at  the  level  of  tbe  pelvic  brim.  Above  the  pelvic  brim,  he 
8ay.s,  the  convexity  of  the  uterus  is  nearly  uniform,  while  the  portion 
of  the  uterus  below  forma,  as  it  were,  a  segment  of  a  sphere  with  a 
short  radius  attached  to  the  abdominal  division.  In  this  way,  upon 
longitudinal  section,  a  projection  of  the  wnll  toward  the  uterine  cavity 
is  observable  at  tbe  pelvic  brim  where  the  two  segments  meet.  He 
therefore  proposes  that  the  ridge  thus  produced  be  called  the  ''pelvic- 
brim  8trictui*e."  My  own  observations,  which  correspond  to  those  of 
Schroeder,  show  that  in  many  instances  this  ridge  is  but  slightly  indi- 
cated before  the  beginning  of  labor.  During  and  as  a  consefjuenee  of 
the  labor-pain.-*,  the  ridge  becomes  well  marked,  and  clearly  defines  the 
limits  between  the  thinned,  stretched  lower  portion  and  the  thickened, 
retracted  upper  portion  of  the  uterus.  Both  from  a  physiological  and 
a  pathological  point  of  view  this  limiting  ring  possesses  great  import- 

•  fjAn?,  Die  Tlie(»rie  der  flpbiirt.  p.  110. 

f  Uavdu  L'ebcr  diu  Vtrrhallpii  diw  Uterus  und  Cervix  in  der  Schwangerschiifl 
un<l  wRlirrntl  der  Gt'ljiirt. 

{  Laus,  Wus  heisst  Cnterea  Uteriixo^ment,  Aroh.  f.  Ofnaek.,  toL  xxlU,  p.  S] 
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ftno<>.     It  is  dcsirftblo,  therefore,  that  it  receive  a  dcf^ignntion  deflnitivo 
,i>f  iU  character.     The  term  "  ring  of  Bandl,"  which  has  received  some 
Mirrencv,  is  objectionable,  because  that  term  hua  already  become  osso- 
with  Bandrs  views  au  to  the  true  position  of  the  internal  os. 
U©  "pelvic-brim  stricture"  of  L^hs  has  an  awkward  sound  in  Eng- 
lish, and  expresses  a  theory  not  yet  absolutely  established.     Ebcll  pro- 
yy^f-A  the  name  *'  mechanical  or  clinic4Ll  os,"  but  it  requires  a  complete 
fumiliarity  with  the  discussion  which  the  subject  has  occasioned  not  to 
confound  the  structure  with  the  oritices  of  the  cervical  canal.     My  own 
^ehuict^  would   be  lo  tvrm  it  the 
retraction  ring,"  as  indicative 
of  what   I   believe  to  be  its  ori- 
gin.     As,    however,    Schroodcr 
htt«  already  introduced  the  term 
'-contraction  ring,"  and  as  that 
u-rin  lias  become  somewhat  fa- 
miliar, I   have  thought  it  be-st 
accept    that   designation    in 
[lese   pages   iu   spite   of    criti- 
cs which  have  been  made  as 
'  regartis  its  propriety. 

So  far,  fur  tlic  sake  of  sim- 
plieity,  we   have   regarded   the 
^tlto^u8  as  a  closed  sac,  possess- 
ing wiUU  of  nne<tua]  thickness. 
Tn  n*«lily  the  lower  segment  tcr- 
■tiiinaics  in  uw  opening,  the  canal 
of  the  cervix,  which,  though  ut 
the  beginning  of  labor  of  small 
size,  and   offering   considerable 
Bl«nce  to  the  pressure  of  the 
iwj,   is   capable   of   sufficient 
di»t«ution  to  permit  the  exit  of 
the  fiptns. 

The  dilatation  of  the  cervix  is  partly  meclianical,  and  partly  tlie 
effect  of  certain  organic  changes  which  have  already  received  cursory 
mention. 

Tbr  mechanical  dilatation  ia  the  result  of — I.  The  pressure  of  the 
ram  upon  tho  lower  uterine  segment,  which  forces  open  the  os  inter- 
nnd  unfolds  the  cervix  from  above  downward. 
%.  Tho  retraction  of  tho  uterus  is  an  important  property,  wliich 
brief  description.      While  each  contraction  of  the  uterus  is 
Llowed  by  relaxation  and  a  period  of  repose,  a  gradual  change  is  con- 
ln(Ui]lT  going  on  in   the  length  and  arrangement  of  the  musculnr 
Iberv.     In  tho  thinned  lower  segment  tho  fibers  are  etretchcd,  and 


Fio.  A?.— LiittiKllihlltiaJ  MTUon  I1ir>>ii);h  tmlU  nf 
i)t«>nM  in  riehtit  month  of  jminiaucj'  iBandii. 
u.  coutrattlun  nnff,  or  rlujc  of  BaniJl ;  fr,  on  In- 
Ufruiuii ;  d,  tM  extvmuu. 
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separated  from  one  another.  In  the  upper  portion,  ou  the  contrary, 
they  shorten,  and  change  their  ]>osition  in  suoli  n  way  that  those  which 
previously  had  only  tliuir  extremities  in  contact  assume  a  more  nearly 
parallel  arrangement.  The  walls,  therefore,  iu  the  upper  zones  thicken 
and  shorten,  cs|>eciaUy  in  the  longitudinal  direction.  The  limit  be- 
tween the  tliiiine*!  lower  segment  and  the  upper  thickened  zone^  h 
marked,  ju!  we  have  seen,  by  a  distinct  ridge  termed  by  Schroeder  the 
contraction  ring.  It  is  to  the  changes  in  the  uterus  which  uike  place 
above  the  contraction  ring  that  the  term  retraction  is  applicable.  As 
the  retraction  is  progressive,  it  leads  to  a  gradual  withdrawal  upward 
of  the  uterine  walls,  in  consequence  of  which  the  lower  segment  is  not 
only  put  upon  the  stretch  during  the  pains,  but  toward  the  end  of  the 
period  of  dilatation  is  subjecto<l  to  a  greater  or  less  degree  of  perma- 
nent tension.  Then,  too,  as  the  contraction  ring  moves  upward,  a 
[)henomeuon  observable  where  tlie  descent  of  the  head  is  hindered,  the 
longitudinal  fibers  of  the  lower  segment,  by  reason  of  their  insertion  in 
part  at  least  into  the  vaginal  portion,  exert  a  direct  influence  iu  dilut- 
ing the  cervical  canal. 

3.  When  the  abdominal  muscles  contract*  the  uterus  is  pressed  down- 
ward into  the  pelvic  cavity.  The  descent  is,  however,  limited  by  the 
attachment  of  the  uterine  ligaments  und  the  adjacent  organs.  But  the 
resistance  afforded  by  the  uterine  attachments  exercises  a  peripheral 
traction  upon  the  cervix,  and  thug  tends  to  draw  its  walls  asunder. 

The  normal  dilatation  of  the  c^Tvix  is,  however,  by  no  means  a 
matter  of  pure  mechanical  distention.  If  the  canal  which  forms  the 
communication  between  the  vagina  and  the  uterus  were  simply  an  elas- 
tic tube,  it  would  of  necessity  retract  down  upon  the  neck  of  the  foetus 
after  the  piw.sigfl  of  the  iiead,  and  thus  a  new  dititA-ntion  would  be 
rcrjuired  to  permit  the  passage  of  the  shoulders.  Indeed,  the  condi- 
tions of  an  elastic  tube  are  not  unfrcqueutly  realized  in  versions,  where 
an  attempt  is  made  to  extract  the  fcotus  through  an  imperfectly  dilated 
09;  in  wliich  case,  after  the  diseugagemcnt  of  the  shouldeni,  the 
oorvix  is  apt  to  close  upon  the  neck  and  arrest  the  delivery  of  the 
after-coming  head.  That  this  conii)lication  does  not  happen  as  a  rule, 
is  due  to  the  fact  that  in  natui-al  labors  the  mechanical  expansion  is 
usociateil  with  certain  organic  changes,  which  render  the  cervix  soft 
and  distensible  and  at  the  same  time  diminish  its  retractility.  The 
basis  of  the  organic  changes  eonsista  in  the  serous  infiltration  of  the 
lymphatic  interspaces,  which  separates  the  tissue-element**,  and  de- 
prives them  of  the  resistance  affordctl  by  the  force  of  c<the8ion.  The 
main  factor  in  the  production  of  the  softening  of  the  cervix  is  an 
active  hypenemia,  which  the  cervix  shares  during  pregnancy  with  all 
the  pelvic  organs,  and  which  during  labor  is  greatly  enhanced  by  the 
diminitthnd  pressure  to  which  the  parts  below  the  pelvic  brim  are 
subjected.     We  have  already  noticed  how,  during  the  acme  of  a  [>ain, 
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the  contents  of  the  uterine  vessels  are  forced  into  the  vessels  of  the 
intrH-|ielvic  viscera. 

In  normal  head  prcsentatiouB  the  orgnnic  ehangea  are  in  a  special 
degree  furthered  by  the  formation  of  what  is  known  as  the  bag  of 
waters.  As  the  head  descends  into  the  lower  uterine  s('<;ment,  tliu 
contmetiou  of  the  miiscnlur  fibers  itrotind  its  largest  circumference 
sfparatetf  a  layer  of  liuid  from  the  contents  of  the  nloriiic  cavity.  At 
first  this  layer  becomes  tense  only  during  n  pain.  With  tht*  descent 
of  the  head  the  tension  increases,  and  tho  "  bag  of  waters  "  is  formed. 
As  the  abdominal  pressure  is  not  ofK>ralive  below  the  [)elvic  tine,  and 
ma  the  intra-nt^^rine  pressure  is  arrested  in  a  measure  by  the  child's 
be«<],  in  that  portion  uf  the  uterus  which  lies  below  the  circle  of 
cephalic  eompres!>iuu«  hyperiemia,  serous  inliltralion,  and  softening  fol- 
low as  necessary  corolluiied  of  the  auatomical  conditions.  The  value 
of  tile  bug  of  waters  in  diluting  the  cervix  is  due,  therefore,  not  only 
to  the  hydrostatic  pressui'e  it  exerts,  but  to  the  manner  in  which  it 
fnvors  ihc  development  of  the  organic  processes  descrilx?d. 

I*liu3  far  we  have  considered  the  expelient  forces  as  acting  upon 
the  ovum  as  a  whole.  Many  authorities  accept  in  aflditiun  a  direct 
siirv  of  the  fundus  upon  the  breech  of  the  child,  which  is  transmit* 
ted  through  the  spiual  column  to  the  cephalic  pole.  A  little  reflec- 
tion, however,  will  show,  as  Lulis*  has  pointe<l  out,  that  so  long  as  the 
ovum  contains  any  mejisurablc  quantity  of  fluifl,  or  at  loiist  more  than 
irnough  to  fill  the  fetal  inter^ipaces,  the  immediate  contact  of  the 
bneoch  with  the  fundus  is  hardly  possible.  To  be  sure,  Ahlfeldf  de- 
UTniined,  by  direct  measurements,  that  there  was  an  actual  increase  of 
aUiut  one  and  a  half  inch  in  the  distance  between  the  two  poles  of 
the  child  in  head- presentations  during  the  height  of  a  pain.  Schroe- 
drrt  atlrihutos  this  extension  to  the  lateral  compression  of  the  foetus* 
which  resnU-e  from  the  diminution  of  the  transveree  diameter  of  the 
llerun  during  contniclion  ;  but  it  is  evident  that  lateral  pressure  would 
ijuaJJy  produce  an  elevation  of  the  fluid  contents  of  the  ovum,  and 
Cbna*  as  the  fundus  assumes  a  spherical  shape,  prevent  the  iinpinge- 
nionl  of  the  breech.  Moreover,  it  is  not  easy  to  see  how,  so  long  as 
the  foetus  is  surrounded  by  a  tliiid  medium,  any  effective  propulsive 
force  can  be  transmitted  through  a  flexible  column  like  the  spine.  It 
u  rertain  that,  in  the  intervals  of  the  pains,  manual  pressure  upon  the 
hn^'ch  through  tlw  fundus  simply  bends  the  fetal  body,  and  deflects  it 
from  the  vertical  iHrection.  Kven  if,  liuring  a  pain,  the  lessening  of  the 
litems  in  the  transverse  diameter  hinders  this  movement  to  some 
«xt«)iii,  the  increaao  an tcra- posteriorly  would  still  leave  ample  space  for 
lateral  incurvation. 

•  I*AU8.  Stiiilit'ti  xiir  (iptiurl,<ktnnii'.  Art-h.  f.  0)Tiaek.,  Bd.  iii,  p.  195, 

♦  Antrcui,  Arcli.  f.  tiynnfk..  IJd.  ii,  p.  'Ml. 
I  ScaaoKDKK.  Lubrbuch  dir  Gcburl^hQIte,  Ote  Aufl.,  p.  150, 
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The  descent  of  the  OTum  ia  followed  necessarily  by  increased  ten- 
sion of  the  bag  of  waters.  Under  a  pressure,  cBtimntcd  by  Duncan  * 
a:i  varviug,  aocording  to  the  resistance  of  the  membnnies.  between 
fourf  and  thirty-seven  and  a  half  pounds,  rupture  ocx?ur8.  The  cervix 
then  usually  closes,  but  remains  dilatable;  i.e.,  it  yields  readily  lo 
pressure,  aud  olTers  no  resistance  to  the  advancing  head. 

'I'he  pressure  exerted  by  tlie  united  action  of  the  uterine  and  ab- 
dominal walls  requisite  to  accompliBh  delivery,  according  to  the  esti- 
mates of  S('fint7.t  based  upon  maiiometric  observations,  varies  between 
seventeen  and  fifiy-Kve  pounds.*  Although  the  methods  by  whieh 
both  the  results  of  Schatz  and  Duncan  have  been  obtained  posst*.-?* 
defects,  which  the  authors  thernselvt's  make  no  attempts  to  conceal, 
they  arc  quoted  as  furnishing  approximations  to  the  truth. 


CHAPTER   VIII. 

MECHANISM  OF  LABOR. 

Anatomical  fuotnrs.— Aimtomy  of  pelvis. — Sncnun.— Ooecyx. — Oswi  Innomtnala. — 
T}ic*  ilia.— The  pube*.— The  iseliio. — AriieulaHona  of  the  pelvis. — .Saorcv-iIi«c 
articultttion?.— iSj'inphysis  pubis. — The  pelvic  li^ntciit». — Obturnturitiembmae. 
— .Sacn>-5<'iiLtic  UgniucnU.^ — Incliimlion  of  the  pelvi-*. — The  iK-'lTis  il«  a  whole. — 
The  pelvic  plniics.— Pluno  of  the  brim.— Pluno  of  iho  outlet. — Planes  of  the 
CBTity. — Ischijil  planc!?>. — Pelvic  axi?. — Difference?  between  male  and  female 
pelvis. — Itifferencos  iK'tween  the  infantile  und  uduU  pelvi*. — The  soft  parta  of 
the  pelvis, — The  pcrinenl  floor. — The  head  of  the  fiptus  Jtt  term. — J^titurfts  udd 
fnnlRncllc». — The  diHineters  of  Iho  fetal  head. — The  urt.ifuhitiuD  ut  ih/c  hvud 
with  the  spinal  wiJuiun, 


The  mechaiMsm  of  labor  comprehends  the  movements  of  adjnat-- 
mont^  by  means  of  which  the  fa^tus  accouimodatea  itself  to  the  dimen- 
sions of  the  bony  pelvis  and  to  the  variations  in  the  direction  of  the 
parturient  eanal.  Its  study  is,  therefore,  properly  prefaced  by  the 
enumeration  of  a  scries  of  anatomical  details  relating  to  the  pelvic 
ring  and  the  soft  tissues  which  form  the  floor  of  tho  jMslvio  basin, 
and  to  the  structnre,  the  diameters,  and  the  rcducibility  of  the  fetal 
head. 

•  DrNciN,  Researches  in  Obstetrics. 

f  RiufiiiasT.  Rwhorchw  exp<5rimenlal««  *.ir  la  i-isistance.  etc.,  des  mDmbranos 
de  IVuf  hutnoin,  p.  35,  places  the  minituun)  re^ii^tBnce  ut  fifteen  and  three  fourths^ 
pound-H. 

X  Vide  ScHROKDER.  lifhrbnch.  6te  Anf!,.  p.  l.W. 

•  Pni,AiLU>x,  Recht-n-hes  snr  la  phvsiologie  de  TuU-rug  graride,  p.  88,  estimates 
tho  miniiuuni  pre«sure  ut  twenty-three  pouiids. 
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The  Akatouy  of  the  Pelvis. 

The  following  description  iiicludGs  only  such  jwiots  as  are  of  direct 
obttetriea]  interest: 

The  bonv  pelvis  is  formed  by  the  union  of  the  sacrum  and  coccjx 
and  thr  two  ossa  innominnta. 

The  Sacrum.— The  sacrum  is  a  curved  rjuadriiateral  bono,  insortod 
like  a  wedge  betweeit  the  ossa  innoniinatji.  Like  a  wedge,  it  is  brood 
above  and  tiipors  toward  its  lower  extremity.  It  is  composed  of  a 
central  vertebral  portion,  and  two  outer  masses  termed  the  aliv  or  wings. 
The  central  portion,  oa  its  name  implies,  is  really  a  continuation  of 
th«  spinal  column.  In  early  childhood  it  consists  of  five  distinct  ver- 
tebne  with  well-defined  joint-surfaces  and  intornicdiate  cartilaginous 
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Fm.  <8l— Sacrum  and  ooooy x  (uilarfor  surface). 

disks;  but  with  the  completion  of  the  growth  the  whole  becomes  con- 
iolidated  into  a  single  piece  by  the  inter-articular  deposition  of  bone. 
The  Iwny  union  is  confined  chiefly  to  the  outer  circii inference,  and  is 
tnarked  by  ridges  termed  tli4?  htH'<B  iranaversa.  The  base  of  the 
;^*acrnm  articulates  with  the  last  lumbar  vertebra,  with  which  it  forms 
projecting  angle.  It  possesses  a  convex  anterior  surface,  termed  the 
promontory,  which  juts  forward  and  encroaches  upon  the  peine  space. 
From  the  sides  of  the  central  piece  there  extend  two  triangular 
portions  of  bone,  termed  the  ala*  or  wings.  Under  normal  conditions 
iifv  are  symmetrical.  They  arc  devehtped  upon  each  side  from  three 
adependent  nuclei,  which  make  their  appearance  near  the  bodies  of 
the  three  upper  verlebr®.  They  are  snpiwsed  to  have  the  morphological 
•ignificance  of  ribs.  In  the  course  of  this  growth  they  fuse  together, 
exo<?pt  at  the  ptunta  of  junction  of  the  bodiei*  of  the  vertebra,  where 
they  leave  between  them  open  spaces  or  foramina,  for  the  passage  of 
the  si>in:il  ncrvi\s. 
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The  sacrum  in  tlic  female  is  about  four  and  a  half  inches  wide,  and 
from  four  to  four  ttjul  a  lialf  iuclies  long,  whah  nieasure<i  from  the 
promontory  to  the  lower  extremity.  Tlie  saerum  possesses  two  curves: 
one,  less  marked,  from  side  to  side,  and  the  other  extending  from 
above  downward.  The  depth  of  the  latter  \6  greatest  just  below  the 
upper  border  of  the  third  vertebra,  where  it  meusores  a  little  over  an 
inch. 

Upon  the  posterior  surface  we  notice  a  canal,  continuous  with  the 
spinal  fanal,  which  runs  the  entire  length  of  the  sacrum,  but  is  incom- 
pletely dosed  at  the  fifth  vertebra,  giving  rise  to  a  slit-like  opening, 
termed  the  hiatus  nacntlis.  In  the  middle  line  the  spinous  proces&es 
coalesce  into  a  vertir^al  crest  for  the  attiichraeat  of  tlie  ei'ector  9|>iiue 
muscle.  The  posterior  latcntl  masses  are  formed  by  the  fusion  of  the 
transverse  processes  and  their  consolidution  with  the  anterior  struct- 
ures. Next  to  the  vertebne,  however,  spaces  are 
left  between  the  processes  for  the  passage  of  the 
posterior  siieral  nerves.  Opposite  the  three  upper 
vertebra?,  the  outer  border  is  known  as  the  tuber- 
osity of  the  sacrum.  It  possettscs  a  roughened 
surface,  to  whicli  are  attached  the  sacro-iliac  liga- 
ments. 

The  upper  portion  of  the  side  of  the  s:tcrnm  ia 
furnished  with  an  ear-Bhai>ed  articulating  surface 
termed  the  svperjiries  auricufarift. 

The  Coccyx. — The  eoecyx  is  composed  of  four 
nidimentary  vertebra',  which  progres-sively  dimiu- 
ish  in  size  frtmi  above  downwanl.  It  possesses 
as  a  whole,  therefore,  a  triangular  shajK!.  It  ia 
attoi^hed  to  theextremity  of  the  &itcr)im  by  a  hinge- 
joint,  and  ia  pushed  backward  during  defecation, 
and  in  rhildbirth  as  the  head  passes  the  pelvie  outlet.  It  is  only  when 
anyleho.sed  that  the  coccyx  assumes  obstetrical  im]>ortance. 

The  Ossa  Inaominata. — Kach  os  iimominatum  may  be  roughly  com- 
pareii  to  a  ligure  eigbt,  of  which  the  upjier  and  Urger  (>ortion  slants 
upward,  outward,  and  backward,  while  the  lower  smaller  division  in- 
clines downward  and  inward.  Up  to  the  age  of  puberty  it  consists 
really  of  tliree  bones,  which  are  connected  at  the  acetabulum  by  car- 
tilage of  a  Y-ahape.  These  three  bones  are  termed  respectively  the 
ilium,  the  ischium,  and  the  pubes,  names  which  are  subsequently  re- 
tained fur  convenience  of  description,  in  spite  of  the  fact  that  in  adult 
life  the  separate  parts  become  solidly  united,  by  the  deposition  of  boue- 
tissue,  into  a  single  continuous  piece. 

The  iliac  jMjrtion  has  an  external  surface  marked  by  a  number  of 
roughened  lines,  to  which  are  attached  the  three  gluteal  muRcles.  The 
inner  surface  is  excavated  and  forms  the  so-called  i]i:ic  fossa,  which 
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Bpinoua  processea.  Beneath  tlie  upper  spines,  and  separated  from  them 
by  curved  indentations,  are  two  lower,  less  sharply  defined  projections, 
termed  the  anterior  and  posterior  inferior  spinous  proeesses.  Bohitid 
the  iliac  fossa  is  situated  an  ear-shaped  articular  surface,  the  super- 
Hoies  auricularis,  which  corresponds  tu  the  surface  of  similar  name 
described  mwu  the  sides  of  the  sacrum. 

The  pubic  portion  consists  of  the  body  tfnd  two  rami.  The  body 
presients  upon  its  inner  border  an  oval  surface,  which  articulates  with 
the  pubic  bone  upon  the  opposite  aide.  The  sujferior  border  is  fur- 
nished with  a  rough  crest,  terminating  in  the  projecting  spine.  The 
upper,  or,  as  it  is  usually  designated,  the  horizontal  ramus,  po£sessca 
a  ridge,  the  pccten  pubis,  c:Lteuding  from  the  apiue  and  becouiiug  cun- 
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tinuons  with  thp  linea  arcuuta  of  the  illnm.  The  linea  torminalis,  or 
boundary-line  of  tbe  pelvic  brim,  is  generally  kuowu  as  the  tlio-pec- 
tineal  line,  from  its  sources  of  origin.  Neiir  the  junction  of  the  ilium 
and  03  pubis  is  situated  a  sliglit  elevation,  the  itio-pectincal  eminence, 
which^  however,  according  to  Lnt?ehka,*  belongs  entirely  to  the  pubic 
bone.  The  descending  ramus  helps  to  bound  tbe  obturator  foramen, 
and  to  form  tbe  pubic  arch.  The  iscliinm  completes  the  lower  portion 
of  the  OS  innominatum.  It  consists  of  two  rami,  which,  with  the  rami 
of  the  pubic  bones,  include  the  obturator  foramen.  It  contributes  about 
two  ftfths  to  the  formation  of  the  acetabuhim;  from  this  the  descend* 

'LuscBKA,  Die  Antomie  tXof  raeu!H.'lilk<ben  Beckena,  p,  80. 
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hig  nuntis  drops  vertically  downward,  and  thence  curves  forward,  and 
forms  the  ascending  ramus,  which  unites  with  the  descending  rainus 
of  the  pnbes.  At  the  point  where  the  descending  ramus  hooks  forward 
there  is  a  thiekenwi  projection,  termed  the  tuberosity  of  the  iseliium, 
upon  which  the  body  rest  in  the  «itliiig  posture.  Upon  the  posterior 
border  of  the  descending  ramus  there  ia  a  sharp  spine,  ])rojccting 
inward,  which  ythya  an  important  part  in  the  metOianism  of  labor. 
Between  the  posterior  inferior  spinous  process  and  the  spine  of  the 
is4'hium  there  is  a  deep  incurvation,  termed  t)ie  groat  sciatic  notch; 
while  a  smaller  incurvation,  between  the  spine  and  the  tuberosity,  is 
known  tm  the  small  -sciatic  notch. 

The  Pelvio  Articulations. — Tlie  articulations  of  the  oesa  innominata 
with  the  sacrum  axe  usuaily  termed  the  sacro-iliac  synchondroses.     The 


Fm.  n.— Section  UirouKfa  tbe  left  flftoro-DlAc  articulation  (luitaral  slie).    (Lusohka.) 

>tit«nor  articulation  of  the  iuoominate  bones  with  one  another  is  known 
***hesymph_\'5is  pubis. 

The  t«rm  "  synchondrosis,"  as  applied  to  the  sacro-iliac  articulation, 
'•  ffilly  a  misnomer.  Liischka  has  shown  that^  in  place  of  an  inter- 
iMiiug  plate  of  cartilage,  section  demonstrates  the  existence  of  a  true 
^'tiuvial  raemhrane,  limiting  a  narrow  but  well-defined  joint-cavity. 
Tijemulfne  third  of  the  iliac  surface  is  convex,  and  fits  into  a  corre- 
■I*»dinjf  concave  depression  on  the  sacral  end.  There  is  likewise  a 
*'l«le"  or  ledge  in  front,  formed  by  the  ilium,  which  aids  in  prevent- 
^'^  the  sacrum  from  slipping  forward  into  the  pelvic  cavity. 
10 
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Tlio  office  of  muiDtaiiuiiK  the  sucrum  in  position  devolve  cliiefly 
npon  the  ligamuuts  distributed  front  and  roflr,  and  particularly  upon 
the  very  numerous  and  closely  interwoven  bundles  extending  from  the 
tuberosities  of  tlie  aacrum  to  the  roughene*!  portions^  or  tubcrositii'^ 
of  the  ilia,  which  projeot  posteriorly  beyond  tlie  articulation. 

Tho  symphysis  pubis  is  likewise  supplied  with  a  small  cavity,  only 
the  posterior  jiortiou  of  which  i>ossf&se3  a  synovial  membrane.    Tho 
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fibro-cartilugo  between  the  articulating  surfaces  of  tiie  bones  ie  tliickor 
in  front  than  behind.  The  anterior  Ugamenta  are  more  developed  than 
the  posterior  ones,  and  allow  no  movements  of  importance  to  take 
phico  in  the  non-pregnant  condition. 

Tlie  Pelvic  Ldgaments. — In  addition  to  tlie  ligaments  which  have 
already  been  nulicx'd  lis  contributiug  to  the  solidity  of  the  joints,  the 
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follovriiig  lielp  to  close  in  tho  pelvis.  Across' the  obturator  foramen  is 
strotched  a  fibrous  septum,  complete  except  where  a  small  opening  is 
left  for  the  |Hifi8age  of  the  nerve  and  ve^ficls. 

The  great  aaoro-soiiitio  ligament  ext^mU  partly  from  the  lower  bor- 
der of  the  aacro-itiac  urticulationf  and  partly  from  the  loner  border  of 
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tbo  ncrum  and  coccyx,  to  the  tuberosity  of  the  ischinm.  The  small 
j«»oro-sciatic  ligament  lies  in  front  of  the  prccctJing,  and  extends  from 
tbe  side  of  the  saerum  and  coccyx  to  the  spinous  process  of  the 
ischium.  These  two  ligaments  closo  the  large  and  smidl  sacro-sctatic 
tiotche*,  and  convert  thorn  into  two  foramina,  which  bear  the  same 
name. 

The  Inclination  of  the  Pelvis. — The  plane  of  the  brim  of  the  pelvis 

was  formerly  supposed  l<>  run  nearly  parallel  to  the  horizon,  whence 

the   t«rm   "horizontal  ramus,"  up]»Ued  to  the  upper  branch  of  the 

pube:!.     As  ft  fact,  however,  in  the  upright  position,  the  inclination  of 

the  brim  to  the  horizon  varies  from  45*  to  H)0°.    According  to  Meyer, 

the  ooDter  of  gravity,  instead  of  passing  directly  through  the  median 

lini^  of  the  ocoUbula,  i»  situated  somewhat  potiteriorly,  so  that  a  tilting 

of  the  pt'lvia  backward  is  only  prevented    by  the  strong  ilio-fcmoral 

ligaments  (Fig.  75).     Wliatever,  therefore,  serves  to  relax  the  ligaments 

in  qnostion  diminishes  the  angle  of  inclination,  while  positions  that 

increase  the  natural  tension  cause  the  pelvis  to  assume  a  nearly  vertical 

I  attitude.     Kxperimentally  Meyer  found  that  the  (>elvic  inclination  was 

I  diminidhed  to   the  greatest  extent  when  the  thighs  were  moderately 

\  Kparat4^d  and  rotated  slightly  inward,  while  its  increase  was  due  to  four 

^conditions:  closing  the  knees,  stretching  the  legs  widely  apart,  exter- 

[tud  rotation,  and  exaggorattni  iuternal  rotation.    Naegclc  endeavored 
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to  ascertain  the  normal  mclumtion  upon  the  living  subject,  by  det^jr- 
mining  the  disUiuce  betweeu  the  extremity  of  the  coccyx  and  a  hori- 
zontal line  dniwn  from  the  lower  bonier  of  the  symphysis,  and  then 
pkcing  the  bony  pelvis  in  a  position  cooformiug  to  the  measurement 
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thus  ubt]iitie<l.  He  found  in  this  way  that  the  mean  inclination  was 
nearly  00°,  a  result  explained  by  the  fact  that  the  method  of  measure- 
ment rendered  a  separation  of  the  kwee*^  and  consequently  an  increase 
of  tcusiou  of  the  ilio-femoral  ligameutja,  a  matter  of  necessity.* 

Movements  at  the  Pelvic  Articulations. 

At  the  symphyBia  pubis  during  gestation  the  filxrs  which  compose 
its  fibro- cartilage  become  infiltrated  with  Beriini,  and  the  ligaments 
elongate,  8o  that  at  t^^rm  the  distance  between  the  articular  surfaces  of 
the  pubic  bones  is  increased  twofold.  Budiu  has  shown  that  if  the 
patient,  whim  the  finger  is  introduced  into  the  vagina  and  pressed 
upward  against  tho  lower  border  of  the  symphysis,  be  made  to  walk, 
an  elovatiou  of  the  ramus  upon  the  side  of  tho  extremity  in  motion 
can  be  distinctly  recognized.  In  the  rule,  this  mobility  ia  most 
marked  in  women  who  have  borne  a  number  of  children. f 

Zaglass  iiTAl  pointed  out  that,  in  spite  of  the  close  union  at  the 

•  ScHBOEiiER,  I^bHaicb  dor  Guburtahtllff?,  6te  AhII.,  note,  p.  7:   Niwgele,  8t« 
Aufl.,  p.m. 

f  Taamiek  et  CuAXTKECiL,  Trailf  de  Tart  dcs  accouchemcnts,  p.  239. 
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cro-iliuc  articulation,  u  cortaiu  degree  of  mobility  between  the  sacrum 
ao«l  ilim;  bones  existed.  Thus,  in  defcciitiim,  when  the  body  is  thrown 
forward,  tlic  prumoutory  is  tilted  toward  the  BvniphysiB,  and  the  in- 
ferior extremity  of  tho  aacvnm  is  thrown  backward,  thereby  enlarging 
the  ontJot  of  the  pelvis.  Matthews  Duncan  describes  similar  move- 
ment^ only  exaggerated  in  extent,  duriug  pregnancy,  and  points  out 
huw  ihey  pmotically  contribute  to  facilitate  labor.  Thug,  at  the  be- 
ginning of  labor,  as  the  head  enters  the  brim,  the  woman  naturally 
ehooeefi  to  sit  up,  to  walk  about, 
or,  if  in  bed,  to  recline  with  the 
lower  extremities  extended — posi- 
tions which  favor  the  rotation  back- 
v&rd  of  the  nppcr  jwrtion  of  the 
t  taoruni,  and  the  conKcquent  increase 
of  the  antero-posterior  diameter  at 
the  euperior  strait.  As  the  head, 
however,  descends  to  the  floor  of 
the  j^lvis,  the  patient  instinctively 
draws  up  her  knees,  thrown  the 
body  forward,  and  during  a  pain 
contracts  the  abdominal  muscles. 
In  this  way  she  succeeds  in  tilting 
up  the  pnbesJ,  in  pressing  the  promontory  forward,  and  in  rotating  the 
point  of  the  sacrum  backward,  so  ns  to  perceptibly  increase  the  conju- 
gate diameter  at  the  pelvic  outlet. 

The  Pelvis  &s  a  Whole. — The  pelvis  is  divided  by  the  linea  termi- 
Dali^  into  an  upp^T  and  lower  portion. 

The  npper,  or,  as  it  is  usually  termed,  the  large  pelvis,  is  composed 
of  the  lumbar  vertebra;  and  the  upper  surfaces  of  the  wings  of  the 

sacrum  behind,  the  spreading 
portions  of  the  ilia  upon  the 
sides,  while  the  anterior  seg- 
ment is  closed  in  by  the  mufi- 
clesof  the  abdominal  parietes. 
In  shajie,  the  hony  part  of 
the  large  pelvis  has  been  com- 
pared to  the  rim  of  a  bjirber's 
biu'iin.  Obstetrically  the  iliac 
fosaa'areof  iuterest,inasmuch 
as  they  furnish  shelves  upon 
which  the  head  of  the  foetuB 
in  multiparae  commonly  rest* 
darinj?  the  latter  part  of  pregnancy.  The  inclination  of  the  ilia  to 
the  horizon,  the  shape  of  the  crests,  and  the  distance  between  the  two 
Anterior  superior  spinous  processes,  arc  important  points  for  study. 
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because  they  furnish  datn  upou  whieli  valuable  inferences  are  based, 
in  C11SC8  of  pelvic  deformity,  relative  to  the  shape  aud  dimensiona  of 
the  pelvic  canal. 

It  will  bfi  remeniberod  that  the  crests  of  the  ilia  possess  an  S-ahapod 
curve.  Normally,  the  widest  distances  between  the  crest  measure  ten 
inches;  the  distauee  between  the  anterior  superior  spinous  processes 
measures  nine  iuches.*     The  slope  of  tiie  inner  surfaces  of  the  ilia  is 

such  that  an  extension  of  the 
lines  drawn  from  the  crest  to 
the  linea  terminalis  would  meet 
in  the  neighborhood  of  the 
fourth  sacral  vertebra. 

The  inferior  or  small  jwlvis 
comprises  the  portion  below 
the  Linea  terminalis.  It  is 
formed  by  the  sacrum,  the 
coccyx,  the  lower  portion  of 
the  ilia,  the  ischia  and  pubos, 
the  obturator  membrane,  and 
the  sacro  -  sciatic  ligaments. 
Together  the  foregoing  inclose  a  basin-like  cavity,  which,  though  open 
below  in  the  skeleton,  is  closed  in  by  soft  parts  in  tlie  living  subject. 
The  posterior  wall,  formed  by  the  sacrum  and  coccyx,  measures  five 
inches  in  a  direct  line  from  the  promontory  to  the  apex;  the  anterior 
wall  at  tlie  symphysis  pubis  measures  one  and  three  quarters  inch  ;  the 
lateral  walls,  from  the  linea  terminalis  to  the  tuberosities  of  the  ischia* 
measure  three  and  three  (juart«i*8  inches.  The  posterior  wdl  is  curved ; 
the  symphy^it)  pubis  slopes  downward  and  inward,  so  as  to  run  nearly 
parallel  with  the  two  npper  sacral  vertehne ;  the  rami  of  the  pubea 
approach  one  another  at  an  angle  of  95*  to  100°,  and  unite  beneath 
the  symphysis  in  the  form  of  an  arch,  the  arcus  pubis;  the  side  walls 
are  solid  in  front  where  they  are  constituted  by  the  ischia,  while  be- 
hind the  great  sciatic  notch  is  closed  only  by  soft  structures  and  the 
sacro-sciatic  ligaments.  The  transverse  diameter,  owing  to  the  iucliue 
of  the  side  walls,  narrows  toward  the  outlet. 

The  Planes  and  Axes  of  tha  Pelvis.— Tlie  ecoentrio  forms  of  the 
pelvic  bones  rendor  it  extremely  dilVicult  to  convey  a  clear  impression 
of  the  nature  of  the  pelvic  inolosure.    Aa  a  means  to  this  end,  it  is 

•  As  no  two  pRivon  possess  prcci»it'ly  tho  sanio  diinensionfi,  jwlvic  ineMarpmentH 
ftrcgtren  somevcluit  ilifTci'cnily  \\\  Htillmrs.  Thoy  are  obtaiiiiMj  cither  by  Uktiif; 
the  mean  itf  a  largo  number  of  pelves  (n  method  which  furnishes  fractions  UifllctiU 
to  rcni«mb<.'r,  tmt  offering  no  iipccial  advantages  in  the  wayo{  accuracy),  or  by 
Mleoting  as  the  normal  stanJanl  either  n  whole  number,  or.  where  fractioiift  are 
ncccBsary,  the  nesrcst  half  nr  quarter  Apjirosimatiiig  to  ihc  meau  average.  The 
Inttvr  plan  reoonirnenda  itself  \\\  practice  equally  on  the  score  of  utility  and  con- 
▼coicnce. 


MECnAN'lSM  OP  LABOR. 


151 


ti%Ty  to  study  a  Bcnes  of  planes  drawn  at  diffcrcDt  levels  through 
the  pelvic  walls,  which  serve  to  show  tlic  changes  in  the  thajje  and 
dimousions  of  the  bony  caual  at  selected  points  of  observation.  By  a 
plane  is  meant  eimply  a  mathematical  enrfacc,  witliout  reference  to 
depth  or  thickness. 

The  upper  and  lower  openings  are  both  somewhat  contracted,  and 
hence  are  termed  respectively  the  superior  and  inferior  straits,  while 
Iho  space  between  is  denominated  the  cavity  of  the  i>elvia. 

The  first  plane  requiring  our  attention  ia  that  of  the  superior  strait 
or  brim.     It  is  bounded  by  the  liuea  tenniualis,  and  has  an  elliptical 
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contoor,  with  a  depression  posteriorly,  produced  by  the  projection  of 

the  promontory  of  the  sacrum. 

The  dimensions  of  each  plane  are  determined  by  measuring  the 

an  tero- posterior,  the  Irana- 
versc^  and  the  two  oblique 
diameters. 

The  antero-poaterior,  or, 
as  it  is  generally  termed,  the 
conjugate  diameter,  extends 
from  the  iipiKT  bonier  of  the 
symphyaia  pubis  to  the  j)rom- 
ontory.  Its  length  is  four 
and  a  quarter  inches.  About 
two  fifths  of  an  inch  below 
the  upper  border  of  the  sym- 
physis is  situated  the  obstet- 
rical, as  distinguished  from 
"the  an.itnmic4il,  conjugate.     The  length  of  tlio  former,  owing  to  the 

ihirkrning  of  the  pubic  bonus,  is  reduced  to  four  inches. 

The  transverse,  sometimes  termed  the  bis-iliac,  diameter  is  the  widest 

Aiafmnt^»  betwceu  the  ilia.    It  measures  live  and  a  quarter  inches. 
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The  oblique  diameters  extend  from  tlic  ilio-pectineal  eminences  to 
the  opposite  eacro-iliiic  articulations.  The  distance  between  the  pointfl 
mentioned  is  five  inches.  The  right  oblique  diameter  is  tho  ono 
directed  to  tlie  right,  and  the  left  to  the  left  Kaoro-iliao  articulation. 

The  axis  of  the  superior  strait  is  represented  b_v  a  line  drawn  jwr- 
pendicular  to  the  center  of  the  phine.  The  extension  of  this  line  falU 
below  upon  the  extremity  of  the  coccyx,  and  above  strikes  the  abdo- 
men near  the  nmbilious  {vide  Fig.  98).  The  circumference  of  the 
brim  is  very  nearly  sixteen  inches. 

Tho  inferior  strait  proper,  or  outlet  of  the  pchis,  is  bounded  by 
the  sub-pubic  ligament,  the  pubic  rami,  the  rami  and  tuberosities  of 
the  ischia,  the  sciatic  ligaments,  and  the  coccyx.  Owing  to  the  pro- 
jection of  the  ischia,  the  surface  of  the  pelvic  outlet  is  rendered  con- 
yex,  or,  jierhaps,  is  better  described  by  supposing  it  to  be  composed 
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of  two  obtuse-angled  triangles  with  apices  at  the  symphysis  and 
coccyx,  and  with  a  common  base  formed  by  a  line  drawn  through  the 
ischia. 

Tho  an tero- posterior  diameter  extends  from  the  lower  border  of 
the  symphysis  to  the  extremity  of  the  coccyx.  It  measures  three  and 
three  quarters  inches,  though,  when  the  coccyx  is  pushed  backward, 
the  distance  may  be  extended  to  four  and  a  half  inches. 

The  transverse  diameter  between  the  inner  borders  of  the  tnberoa- 
ities  measures  four  and  a  quartet  inches. 
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Owing  to  the  elasticity  of  the  sciatic  ligaments,  the  oblique  diam- 
cters  are  not  regarded  as  of  obstetrical  importance. 

The  axis  of  the  inferior  strait,  when  iho  coeoyx  is  not  disturbed, 
trikcB  the  promontory.     Wlieu  the  coccyx  is  j)U8iiwl  backward,  a  per- 
pendicular line  drawn  from  the  center  impinges  upon  the  lower  bor- 
der of  the  first  sacral  vertebra. 

The  circumference  of  the  inferior  strait  measures  ihirteeen  and  a 
If  inches, 

Thti  pelric  cavity  or  canal  possesses  an  irregular,  cylindrical  sbupo, 

icted  somewhat  above  at  tiie  superior  strait,  and  narrowinjy  nip- 

ly  at  the  ]>elvic  oullot.      U«low  the   brim  the  dimensions  are  in- 

lereaaed  considerably  by  the  concavity  of  the  sacrum.     Thus,  a  pUine 

tiiig  through  the  lower  portion  of  the  symphysis  pubis,  and  ucro^a 

ftbe  npi>er  margins  of  the  acetabula,  to  tlie  junction  of  the  second  and 

third  uoral  vertebra\  gains  three  quarters  of  an  inch  in  the  cnnjiigatc, 

while  the  Imnsverse  diunit'tcr  is  barely  one  fourth  of  a)i  inch  less  than 

the  transTerse  diameter  of  the  brim.     The  narrowing  at  the  outlet  is 

^mofit  marked  in  a  pluni.'  drawn  so  us  to  intersect  the  s]>ines  of  t)ie 

jlBchia  and  the  extremity  of  the  sacrum.     At  the  level  indicated,  the 

[diatonco  between  the  spines  (trunsveritti  diameter)  is  but  four  iuches^ 

'and  the  antero-posterior  diameter  four  and  a  half  inches. 

The  sciatic  spineJt  divide  the  pelvic  cavity  into  two  unequal  sec- 
tions.    In  the  larger,   anterior  section,  the  lateral  walls  slope  toward 
:  Die  symphysis  ami  arch  of  the  pubes,  while 
poAteriorly  the  walls  slope  in  the  direction 
of  ihe  sacrnm  and  coccyx-     The  declivities 
in  front  of  the  spines  are  termed  the  an- 
terior inclined  planes  of    the   pelvis,  over 
which  rotation  of  the  occiput  takes  place  in 
the  meohanitim  of  normal  labor.      Behind 
the  spines  the  lateral  slopes  are  known  as 
the  posterior  incline*!  planes.     Meeting  to- 
gether in  the  median  line  of  the  sacrum, 
.they  constitute  a  sort  of  vault,  into  which  the 
■fBCe  is  tnmod  after  rotation  is  completed. 

The  general  direction  of  tlie  pelvic  cav- 
itr  is  best  sliown  by  a  line  representing  the 

axis  of  the  bony  chauooL  It  should,  however,  be  stated  in  advance 
bthat  the  so-called  pelvic  axis  of  obstetrical  writers  is  not  to  be  con- 
i«trn«l  BH  the  median  line  of  a  cylinder  in  a  strict  mathematical  sense, 
bat  i«  really  intended  to  indicate  very  neurly  the  coureo  which  a  round 
body  like  the  fetal  head  would  naturally  pursue  in  its  course  through 
the  purtnrieut  canal.  In  pntctice  it  is  c«n%-eniont  to  follow  the  sugges- 
tion of  llotlgc,  and  draw  a  jdane  from  the  supra-pubic  ligament  back- 
ward to  the  sacrum,  and  parallel  to  the  plane  of  the  superior  straiL 
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This  second  parallel  woiiKl  intcrBect  the  middle  portion  of  the  second 
Bacral  vertebra.  Inasmuch  as  the  puhio  walls  rnn  nearly  parallel  to 
the  upper  portion  uf  thu  saormn,  tJie  axis  of  the  cavity  inohided  be- 
tween tlie  two  planes  may  be  regarded  as  continuous  with  the  axis  of 
the  brim.  Below  the  second  phine,  owing  to  the  curvature  of  the 
sacrum,  tlie  axis  describes  a  nearly  circular  course,  with  intersecting 
planes  radiating  from  the  lower  border  of  the  symphysis  as  a  center. 
Further  on  it  will  be  shown  that  the  axial  curve  is  continued  beyond 
the  bony  canal  by  the  distended  tissues  wliich  form  the  floor  of  the 
pelvic  basin. 

Differences  between  the  Male  and  Female  Pelvis.— lu  the  male,  the 
bonus   of  the  pelvis  are  thick  and  solid ;  the  brim  is  triangular   in 

shape;  the  promontory  projecting; 
the  cavity  deep,  and  sloping  inward 
like  a  funnel;  the  sacrum  long, 
narrow,  and  moderately  curved  ; 
and  the  arch  of  the  pubes  is  formed 
at  an  angle  of  from  75"  to  80°.  In 
the  female,  on  the  contrary,  the 
bones  are  lighter  and  more  delicate 
in  contour,  therein  corresponding 
to  the  inferior  muscular  develop- 
ment of  the  sex ;  the  brim,  owing 
to  the  less  marked  jutting  inward 
of  the  promontory,  has  an  ellipti- 
cal outline;  the  diameters,  both 
antero-posteriur  and  transverse,  are 
iucrciised ;  the  pelvic  inclination 
is  more  pronounced  ;  the  sacrum 
is  wider  and  more  concave;  the 
tuberosities  of  the  ischia  are  wider 
apart;  tlu;  angle  of  the  arch  of  the 
pubes  measures  from  90"  to  100®; 
and  the  entire  depth  of  the  pelvis 
is  diminished.  As  a  result  of  the 
increasod  transverse  diameter  in 
the  female,  the  trochanters  are  nt 
a  greater  relative  difitnnce  from  one  another,  and  are  directed  some- 
what obliipiely  to  the  front.  This  peculiarity  brings  the  knees  in 
close  proximity,  and  accounts  for  the  characteristic  feminine  gait. 

The  configuration  of  the  female  |>elvis,  though  unfavorable  to 
rapid  locomotion,  is  in  a  special  degree  adapted  to  render  possible 
the  birth  of  the  chiUl.  A  female  pelvis  approximating  in  tyj>e  to 
that  of  the  male  gives  rise  to  a  variety  of  dystocia  of  a  very  formid- 
able character. 
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Differences  between  the  Infantile  and  Adult  Pelvis.— In  the  in- 
fantile pelvis  the  promouLory  ociiupies  a  relatively  liighcr  position 
abort*  the  upper  border  of  the  symphyeis;  the  last  lumbar  aud  two 
upper  8flcral  vertebra  possess  a  moderate  convexity — i.  e.,  the  prom- 
onUiry  does  not  project  forward,  as  in  the  adult;  the  luicrum,  after 
nmning  ft  straight  course,  begins  to  onrve  forward  first  at  the  fourth 
vertebra;  the  alaf  are  slightly  developed;  the  indinatiou  of  the  ilia 
more  nearly  approaches  the  perpendicular;  the  S-shaped  curve  of  the 
cresta  id  barely  indicated,  there  being  but  tilight  difference  in  the  dis- 
tAocoa  between  the  crests  and  anterior  superior  spines;  the  conjugate 
diameter  in  proportion  to  tlie  transverse  is  increased ;  the  side-walls 
cxiDverge  toward  the  outlet;  the  pubic  arch  is  formed  at  an  acute 
angle;  and  the  distance  between  the  spines  of  the  ischia  is  greater  than 
the  transverse  diameter  of  the  outlet. 

Distinctions  pertaining  to  sex  are  but  slightly  accentuated.  In  the 
female,  the  sacrum,  owing  to  the  smaller  8i7X'  of  the  vertebra-,  is 
narrower  than  in  the  male ;  the  side  walls  are  higher ;  the  symphysis 
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lower;   the  iliac  incline  approaches  more  nearly  a  vertical  line;  the 
pubie  areh  is  less  acute;  and  the  transverse  diameter  is  increased. 

The  roost  importini  agent  in  effecting  the  changes  which  char- 
artcrixe  the  adult  p<'lvis  ia  uiuiuestionably  the  weight  of  the  trunk. 
Owing  to  the  wedge-shape  of  the  sacrum,  and  the  shelf-like  ledgo 
which  projeeis  from  the  Inwer  surface  of  the  iliac  articulation,  no  dis- 
phKwment  can  take  [ilece  in  the  direction  of  the  long  axis  of  the  au- 
riotilar  surfaces.  But,  when  we  bear  in  mind  the  inclination  of  the 
elvis,  it  is  obvious  that  jiressure  from  above  must  act  upon  the  sa- 
im  likewise  in  a  downward,  forwai-d,  and  inward  direction.  Now,  if 
Ihr  Bicnira  were,  as  it  is  sometimes  represented,  the  key-stone  of  the 
ivic  arch,  its  position  wuuld  bo  fixed  between  the  ilia.     We  owe  to 
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Duncan,*  however,  the  demonstration  that  this  view  is  incorrect,  and 
that  in  reality  the  sacral  articulation  slopes  backward  and  inward  in 
the  direction  of  the  median  line.  The  fact  that  the  sacrum  does  not 
under  pressure  drop  from  the  arch  i8  due  to  the  strong  eacro-iliac 
ligaments,  which  hold  il  in  position  as  part  of  the  bony  ring.  The 
ligaments  do  not,  however,  ]>revent  the  sacrum  from  sinking  forward 
to  a  limited  extent  into  the  pelvic  cavity,  as  is  shown  in  the  projection 
backward  at  maturity  of  the  tuberosities  of  the  ilia,  whereas  in  the 
infantile  pelvis  the  doriuil  surface  of  the  sacrum  is  level  with  the  pos- 
terior superior  spinous  processes. 

As  the  line  nf  j^avlty  of  the  trunk  falls  in  front  of  the  aacmm, 
the  weight  from  above  presses  the  i)romontory  forward  and  inward 
toward  the  symphysis  pnbis.  At  the  same  time  the  rotation  backward 
of  the  sacral  apex  is  restrained  by  the  sciatic  ligaments.  The  natural 
effect  of  these  two  simiiltaiieously  opcnUivo  forces,  noting  at  a  jx^riod 
when  ossiticatiou  is  slitl  incomplete,  is  to  increase  the  sacral  curve, 
and  consequently  to  shorten  the  distance  between  tho  upper  and  lower 
ends  of  tho  base.  As  a  result,  the  height  of  the  promontory  is  dimin- 
ished, the  pelvic  brim  and  outlet  become  constricted,  and  tho  dimen- 
sions of  the  pelvic  cavity  are  increased.  The  upjxjr  portion  of  tho 
sacrum,  in  rotating  forward,  drags  npon  the  posterior  ligamentons  at- 
tachments of  the  ilia.  'I'his  traction  would,  were  it  not  for  their  anion 
at  the  symphyses  and  the  pressure  of  the  heads  of  the  thigh-bones, 
cause  the  ossit  innoniimita  to  revolve  around  the  sacral  articular  sur- 
faces, like  doors  upon  llieir  hinges.  Aa  a  result  of  the  antagonistic 
action  of  the  symphysis  and  the  sacro-lliac  ligaments,  however,  the 
ossa  inuominata  betul  ut  the  point  of  least  resistance  in  front  of  the 
sacrum,  and  in  tins  way  an  increase  takes  place  in  the  transverse  at  the 
expense  of  the  antero  posterior  diameter. 

The  sexual  differences  are  attributable  to  differences  in  the  char- 
acter of  the  pelvic  contents  and  the  external  sexnal  organs,  to  differ- 
ences in  mnscniar  development,  and  to  certain  distinctive  peculiurities 
of  growth.  Thus,  in  the  female  eunuchs  of  India,  described  by 
Roberts,!  there  were  absence  of  vagina  and  complete  atrophy  of  cellular 
tissue  in  the  genital  organs;  at  the  same  time  the  pelvis  approximatett 
to  the  male  type,  and,  in  place  of  the  pubic  arch,  the  rami  of  the 
pulics  and  ischlu  apjicarcd  as  though  they  were  in  contact  at  the  site 
usually  occupied  by  the  vagina. 

In  fetal  life,  the  female  sacrum,  owing  to  the  small  size  of  the 
vertebrte,  is  narrower  than  in  the  male.  Subsequently  the  more  rapid 
growth  of  tho  alne  becomes  the  cause  of  tho  increased  width  which 
characterizes  the  sacrum  of  the  female  at  maturity.  The  larger  cir- 
cumference of  the  brim  in  the  female  is  due  partly  to  this  difference 

•  DrxcAX,  Hownrchos  in  ()>islctric8. 

f  Vide  Tn.T.  L'ti-rinc  and  Ovarian  InAnmmation,  [x  GS. 
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in  the  width  of  the  sacrum  and  partly  to  the  greater  length  of  the 
linea  innominata. 

The  Sofl  Parts  of  tho  Pelvis. — Prefatory  to  the  history  of  the  im- 
prej^ftted  ovum,  wi?  have  alruady  cousiderod  the  more  imimrtant  pt-l- 
VIC  viscera  concerned  in  generation  and  parturition.  In  studying  the 
nieohanifiru  of  labor,  it  id,  however,  neeeasary  in  addition  to  recall — 
1.  Tho  Aoft  tissues  which  encroauh  upon  tlic  pelvic  space;  2.  The 
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irtmctnres  which  oloae  in  the  openings  of  the  pelvis,  and  convert  it 
into  a  badin-like  cavity. 

1.  The  diameters  of  the  brim  arc  diminished  somewhat  by  the 
ilio-])Ark»  muscles.  The  iliac  muscles  proix-r  occupy  ihe  entire  surface 
of  the  internal  iliac  fossje.  The  fibers  converge  below,  and,  passing 
beneath  Poupart's  ligament,  become  united  to  the  borders  of  the  psoas 
Diuclc.  The  pelvic  portion  affords  a  soft  cushion  for  the  support  of 
the  gravid  uterus.     The  great  jisoti?  muwles  till  out  the  spaces  upon 
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the  sides  of  the  promontory.  They  take  their  origin  from  the  hitera 
surf^es  of  the  bodies  and  iransverso  processes  of  the  four  upper  lum- 
bar and  the  last  dorsal  vertebrie.  They  cross  the  iielvis  j/arallcl  to  the 
liut'ii  iuuominiLtAf  which,  however,  they  slightly  overlap.  They  taper 
below,  and,  passing  beneath  the  femoral  arch,  terminate  in  a  tendon, 
which  is  inserted  into  the  small  trochanter.  These  two  muscles  ticx 
the  thighs  upon  the  iibdoiuen.  The  ihac  muscle  likewise  aetjj  as  an 
abductor,  and  the  psoas  serves  to  flex  the  pelvis  upon  the  epinol  col- 
umn. The.  iliu-psoie  muscles  diminish  the  transvei-se  diameter  nearly 
a  hulf-iuch,  bo  that  the  latter  becomes  very  nearly  equal  in  length  to 
the  oblique  diameters.  AVhen  the  limbs  are  extended  and  the  muscles 
are  rendered  tense,  the  influence  they  exert  in  lessening  the  pelvic 
apace  is  somewhat  greater  than  when  they  are  relaied  by  flexing  the 
■legs  upon  the  thighs. 

The  large  arteries  and  veins  at  the  pelvic  brim  do  not  undergo  com- 
pression during  hibor  under  normal  conditions.     When,  however,  con- 
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siderable  disproportion  exists  between  the  i>elvi8  and  the  child's  bead, 
the  effects  of  pressure  arc  sometimes  manifested  in  the  swelling  of  all 
the  soft  tissues  within  the  pelvic  cavity— a  swelling  which,  in  turn, 
enhances  the  diflicuUiea  of  delivery. 

a.  The  open  spaces  of  tlio  ]>elvi8,  which  are  closed  in  by  soft 
parts,  are  the  great  sciatic  notches,  the  obtumtoi'  foramina,  and  the 
pelvic  outlet. 

The  closure  of  tlie  sacro-sciatic  notches  is  effected  by  the  pyriformis 
muscles.  The  pyriformis  mnscle  has  a  triangular  shape.  It«  base 
presents  a  series  of  digitations  which  are  inserted  upon  the  lateral 
IKirtions  of  the  anterior  surface  of  the  sacrum,  along  tlie  outer  borders 
of  tbe  four  lower  sacral  foramiua  and  the  upper  portion  of  the  sacro- 
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ligament.  It  tlicn  croseea  the  large  sciuUc  forampn,  aiiil^ 
JMldDg  outward^  termiuatt's  in  a  teaUuii,  wUiuU  U  iuBeruni  into  llie 
UrgL*  trocliauter. 

Tho  obiunitur  foramen  is  covered  b}*  the  internal  obttirator  mue- 
de.  The  latter  is  attjiclied  to  the  quail rllateral  surface  which  corre- 
^lonUs  to  the  cotyloid  cavity,  to  the  circimifereiicie  of  tlio  foramen,  and 
to  the  inner  surface  of  the  obturator  membrane.  Its  fibers  converge 
to  form  n  tendon,  which  passes 
thmugh  the  lesser  sciatic  fora- 
men, and  thence  is  directed 
doimwanl  and  backward  to 
the  digital  cavity  of  the  great 
trochanter. 

Owing  to  their  tenuity, 
And  to  the  fact  that  they 
form  distensible  corerings  to 
ftpooea  limited  only  by  elastic 
tiffiUM,  neither  the  jiyriform 
nor  the  obturator  mugcles  ap- 
jinpciably  affect  the  dimen- 
oions  ot  the  pelvic  cavity. 

The  outlet  of  tlie  \)oU\s 
U  cluHcd  by  a  succession  of 
biyers,  which  together  consti- 
tute the  perineal  or  pelvic 
fl"K>r.  These  layers,  passing 
from  without  inward,  consist 
nvpcctively  of  the  external  cutaneous  tissue,  the  muscular  layers  with 
Uieir  associated  aponeuroses,  the  sub])eritoneid  cellular  tissue,  and  the 
peritona'am. 

The  most  important  stmcttirc  which  enters  into  the  formation  nf 
the  perineal  floor  is  the  lei'ator-ani  muscle.    This  muscle  is  attached 

ve  partly  to  the  horizontal  rami  of  the  piil>0R,  about  an  inch  and  a 

f  below  the  upper  border  of  the  rami,  aiui  partly  to  the  teudiuous  arch 
of  the  pelvic  fascia,  which  is  situated  about  two  inches  below  the  ilio- 
pAotJueal  line,  stretching  from  the  inner  border  of  ibc  pubes  to  the 
spines  of  the  ischia.  The  pubic  portion  consists  of  soparato  bands, 
about  two  fingers  in  width.  These  sweep  nearly  horizontally  bacli- 
wani,  and  are  unitetl  behind  the  rectum,  which  they  encircle  like  a 
ooUar.  The  anterior  insertions  aro  about  an  inch  apart  from  one 
another.  The  fibers  attached  to  the  tendinous  arch  do  not  possess  a 
uniform  arrangements  Parsing  from  before  backward,  wo  have  first  a 
iMUid  a  few  lines  in  width,  which  crosses  the  pubic  bundles  and 
devcends  to  the  rprto-vaginul  septum  ;  next,  large  bundles  descend  from 
the  two  sides  and  meet  behind  the  rectum ;  then  follows  a  smaller 
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nieilian  portion,  whose  fibers  are  united  by  a  tendinonB  raplie  in  fronl 
of  the  coccyx,  while  posteriorly  a  narrow  bundle  irf  faatened  by  a 
tendon  to  the  fourth  coccygeal  rertebra.  The  arrangement  of  the 
muscular  fibers  is  best  seen  from  the  aide,  as  in  Fig.  9*^,  where  the 
ischium  has  been  removetl. 

The  margins  which  border  tlie  rectum  and  vagina  are  thicker  than 
the  rest  of  the  levator.  Tliey  are  closely  attached  to  those  organs  by 
strong  connective  tissue.    They  cross  the  vagiru*  beneath  tlio  bulbs  of 


no.  Bl.— Tbe  levotor-ani  muscle  sa  ee«n  Troro  above,  with  ihe  t«iidiiiom  arch  which  spans  the 
ol>turatur  iniu^k).    lUlckuUKiu.) 

the  vestibules  ;  the  rectal  crossing  is  on  a  level  with  the  upper  fibers  of 
the  external  sphincter.  The  contraction  of  the  muscle  draws  the 
rectnm  and  vagina  toward  the  symphysis.  The  average  power  exerted 
is  estimated  by  Dickinson*  at  leu  pounds,  rising  in  certain  case-s  to 
twenty-seven  pounds. 

The  levator  measures  from  |  to  |  of  an  inch  in  thickness.  It  be- 
comes, however,  hypcrtrophied  during  pregnancy. 

The  muscular  floor  of  the  pelvis  is  rendered  complete  by  the  coccy- 
geus  muscle,  situated  between  the  levator  and  the  pyriformis,  and  in 
front  of  the  small  sciatic  ligament.     The  base  is  utta<'hed  to  the  sides 

*  Dickinson.  Studies  of  the  Levator  Ani  Mtiwle,  Am.  Jonr.  Obstetrics,  Sept., 
188&,  p.  900.  To  this  article  I  arn  indebted  for  tbe  changes  laodc  in  tbe  preaeat 
tut. 
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of  the  coccyx  and  the  lower  extremity  of  the  sacrum ;  the  inaertiou  of 
the  npex  is  at  the  spine  of  the  ischium.  In  caudate  animals  the  coccy- 
geiw  in  strongly  developed,  and  enables  them  to  move  the  tail  laterally. 
The  upper  surface  of  the  levator-ani  and  coccygeal  muaclea  is  con- 
cave. The  musclea  themselves  are  flattened,  and  alone  are  capable  of 
affording  but  foeblo  support  to  the  euperimposed  risccra.     They  are, 
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rcver,  above  closely  attached  to  tho  strong  tissnes  of  the  internal 
pelvic  fttJS<.*ia,  wliich  possess  the  qualities  of  elasticity  and  toughness. 

The  internal  pelvic  fascia  is  attached  to  the  up|)er  border  of  the 
•aperior  «trait,  where  it  meets  the  fascia  which  lines  the  iliac  fusaas 
«nd  tho  tranaverse  fascia  of  the  abdominal  walls.  It  covers  the  pyri- 
formis  and  the  npper  half  of  tho  obturator  muscles.  In  front  it  de- 
acvnds  from  the  symphysia  to  the  neck  of  the  bladder,  and  forms  tlie 
pabo-veeical  ligament.  From  the  linoa  terminalis  to  the  arcus  ten- 
U 


?m 


'•:r\^ 


dineus  the  fascia  upon  the  side  walls  is  firmly  attached  to  the  perios- 
teum. The  tendinous  arch  marks  the  line  at  which  the  fascia  Wares 
the  polric  walls  to  form  the  inner  lining  of  the  levator  and  coccygeal 
muscles. 

The  npper  surface  of  the  internal  pelvic  fascia  is  covered  by  the 
pt»ritona*nm,  to  which  it  is  united  by  loose  counoetive  tissue. 

The  fascial  coverings  beneath  tiie  levator-aui  muscle  are  divided 
into  a  posterior  and  autorior  portion  by  a  line  drawn  between  the  two 
ischia. 

The  posterior  portion  consists  of  a  single  layer.  It  starts  from  the 
sacro-sciatic  ligaments  and  the  tuberosities  of  the  ischia;  thence  it 

moun  ts  up  ward  o  ver 
the  inner  surfaces  of 
the  ischia  and  the  ob- 
turator internus  muscle 
to  the  tendinous  arch, 
which  it  contributes  to 
form,  and  from  the 
tendinous  arch  Ib  re- 
flected at  an  acute 
angle  over  the  inferior 
surface  of  the  levator- 
ani  muscle.  The  space 
thus  limited  between 
the  side  walls  of  tlic 
pelvis  and  the  levator 
ani  is  termed  the  ischio- 
rectal excavation. 

The  anterior  por- 
tion, or  perineal  fascia 
proper,  611s  the  sjmce 
between  the  bis-ischiatic  line  and  the  arch  of  the  pubcs.  It  is  composed 
of  three  layers,  as  foUow-i :  I.  The  deep  perineal  fasria,  which  covers 
the  lower  surface  of  the  levator  ani ;  2.  The  median  iierineal  fascia, 
sepamteil  from  the  former  by  a  narrow  interval,  and  inclosing  the 
pudic  vessels  and  nerves;  3.  The  superficial  perineal  fascia  which 
forma,  with  the  median  layer,  a  shallow  compartment  in  which  are  lotl^ed 
the  superficial  muscles  of  the  pcrinteum,  the  bulbs  of  the  vagina,  the 
vulvo-vaginal  glands,  and  the  nxmi  of  the  clitoris.  Eacli  one  of  these 
organs,  except  the  latter,  is,  moreover,  enveloped  in  a  special  sheath, 
derived  from  prolongations  of  the  u]>per  surface  of  the  aponeurosis. 

The  superficial  jH'riueal  muscles  arc  of  slight  obstetricalimportance. 
They  ore  the  constrictor  vaginae,  the  ischio-cavemosi,  and  the  tmns- 
versi  perimei. 

The  constrictor  vagintc  consists  of  two  small  lateral  muscles,  situ- 
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ftted  upon  tUo  outer  sides  of  the  vestibular  bulbs,  and  surrounding  the 
TulvAr  orifice.  Posteriorly  the  cxtremitiea  of  the  main  niiisclo  start 
from  the  perineal  fascia  at  a  [>oiut  nearly  midway  between  the  sphinc* 
ler  ani  and  the  ischia,  while  a  small  bundle  only  is  connected  with  the 
iphincter  ani  tt^lf/  Abovei  the  eonvergont  ends  separate  into  a 
BUperHcial  and  deep  jiortion.  The  superHcial  portions  terminate  in  a 
tendon  which  unites  them  together  above  the  dorsal  vein  of  the  clito- 
ris; the  deep  portions  pass  between  the  upper  ends  of  the  bulbs  and 
the  clitoris,  and  are  likewise  united  by  an  aponeurosis. 

The  artion  of  the  muscle  consists  chiefly  in  comjvressing  the  veins 
croned  by  its  tendon,  and  in  thus  enhancing  the  turgidity  of  the  erectile 
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ftratu.a.  It  is  in  no  sense  a  sphincter  muscle,  though,  by  pressing 
the  turgid  bulbs  inward,  it  may  narrow  the  vestibule  of  the  vagina. 

The  ischio-cuveruosi  muscles  form  a  fibro-muscular  sheath  about  tho 

crara  of  the  clitoris.     They  are  united  together  above  by  an  aponeuro- 

tts  which  crosses  the  posterior  extremity  of  tlie  body  of  tho  clitoris. 

Doriug  sexual  excitement  these  muscles  are  capable  not  only  of  oom> 

*  LuscBKJi.  Anatoinie  ties  menschltchi'tt  Bvckens  p.  300. 
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presging  the  crura,  thereby  forcing  the  blood  toward  the  body  of  tbii 
clitoris,  but,  through  tlie  pressure  exerted  by  the  aponeurosis  upon  the 
dorsal  vein,  they  help  to  retard  the  retnm  of  the  blood  from  the  turges- 
cent  organ. 

The  transversi  perinaei  muscles  are  small,  triaugiiliir,  flattened 
muscles,  which  pass  from  the  inner  sides  of  the  ischia,  underneath  the 
constrictor  muscle,  to  the  sides  of  the  vagina  and  rectum.  When  the 
perinaenm  ia  lacerated,  these  muscles  tend  to  produce  gaping  of  the 
wound,  and  to  interfere  with  union  by  first  intention. 

A  mere  enumeration,  such  as  has  been  given,  of  the  thin,  flat,  mus- 
cular and  ujionenrotic  structures  of  the  pelvic  floor  affords,  however, 
a  very  incomplete  idea  of  the  true  anatomy  of  the  lower  portion  of  the 
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Fm.  IKk— Th«  purturicDt  canal.    (Ho4({«.) 

parturient  canal.  Both  as  regards  fi)rm  and  function,  the  r6le  of  the 
connective  tissue  which  fills  out  all  the  available  interstices  between 
the  different  organs,  the  HifTerent  muscular  gronps  and  the  bony  walls, 
is  of  the  highest  importance.  It  is  to  this  ti^ue  that  the  periueol 
body  occupying  the  8|)ace  between  the  vagina  and  rectum  owes  its  ex- 
traordinary disteusibility.  In  a  sagittal  section,  the  jwrineal  body  baa 
usually  very  nearly  a  quadrangular  shape.*  I^aterally  it  spreads  out 
to  the  raini  und  the  tuberosities  of  the  isehia.  lu  height  it  extends 
upward  nearly  oue  half  the  length  of  the  vagina.  Between  the  border 
of  the  anus  and  the  posterior  commissure  of  the  vulva,  the  external 
jwrtion,  which  forma  the  base  of  the  triangle,  measures  on  the  average 

*  Foster,  F.  P..  Anntomy  of  the  Uterus  and  its  Surroundings,   \io.  Jour,  of 
Olietct.,  Junimry,  18B0. 
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an  inch  in  longth.  When  the  head  of  the  child,  during  labor,  do- 
ends  holow  tho  level  of  iho  bony  walls,  it  buljEroa  the  iK-rinajura  and 
Iretohos  il  from  four  to  tive  inches  in  tho  an Uto- posterior  direction. 
tioih  the  longth  and  degree  of  curvature  of  the  [>clvic  cunal  arc  Ihere- 
hj  increased,  the  soft  parts  posterior  to  the  vulvu  forming  a  gutter- 
Uk«  extension,  the  axi^  of  which  id  continuous  with  that  of  the  pelvis. 

The  Head  of  the  Kcetcs  at  Tehm. 

The  head  is  tlie  part  which  presents  the  greatest  mechanical  diffi- 
culties in  the  passage  of  the  fuetus  through  the  parturient  cunal.  It 
i*  therefore  important  to  liecome  familiar  with  its  shape,  its  diaraotcra, 
and  thf  niodiileation  it  undergoes  during  labor. 

In  jttndving  the  fetal  head  we  distinguish  ttie  face  and  the  cranium. 

The  face  is  of  little  importance  in  normal  labors.  It  may,  how- 
erer,  be  here  incidentally  noted,  what  is  sometimes  of  consequence  in 
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extreme  degrees  of  pelvic  contraction,  that  the  distance  (two  and  a 
half  inches)  between  the  malar  bones  possesses  but  a  slight  degree  of 
redncibility. 

In  the  cranium  we  distinguish  again  between  the  upper  compressi- 

blo  portion  or   vault  and    the  lower  ineompressible  portion  or  base  of 

tho  skull.     The  vault  is  composed  of  the  front4il  and  pariet^il   bones 

ad  the  squamous  portions  of  the  temporal  and  occipital  bones.     The 

is  formed  by  the  union  of  the  etbnioid,  the  sphenoid,  the  petrous 

^inrtion  of  tlie  temporal  bones,  and  the  basilar  portion  of  the  occipital 

The  Sutures  and  Fontanelles. — The  flat  bones  wliich  form  the  vault 
are  thin  and  imi>erfectiy  otisitied,  consisting,  indee<1,  of  little  more  than 
tJie  diploe.  Instead  of  union  by  scrmtcd  osseous  borders,  they  are 
hfld  in  their  relative  positions  by  the  periosteum  and  dura  mater, 
which  come  into  contact  with  one  another  and  form  membranous  uom- 
miflsum  between  the  bones.  Where  more  than  two  bones  meet  at  a 
givtrti  point,  the  osi>:ifieation  is  apt  to  be  incomplete,  and  spaces  are  left, 
ODVt*rpd  only  by  membranes  termed  fontanelles. 

The  BDtures,  to  which  it  will  bo  found  necessary  to  make  constant 
rderence,  are  the  following :   The  frontal  suture,  situated  between  the 
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ummited  halves  of  the  frontal  bone;  the  coronal  enturc,  botwcon  the 
frontal  and  parietal  bones;  the  5«igittal  suture,  where  the  parietal 
bones  meet  at  the  top  of  tlie  cranium  ;  the  lambda  suture,  so  called 
from  its  rcsemblanco  to  the  Greek  lett«r  of  that  name}  bctvoen  the 
triangular  portion  of  the  occipital  and  the  posterior  borders  of  the 
parietal  bones. 

At  the  point  of  intersection  of  the  frontal,  the  sagittal,  and  the 
coronal  sutures  the  incomplete  ossiHcation  of  the  frontal  and  parietal 
bones  leaves  a  large  open  space  of  a  rhomboidal  shape,  termed  the  an- 
terior  or  large  fontanellc,  or  sometimes  simply  the  bregma.  Of  the 
four  sides,  the  anterior  are  longer,  often  extending  for  sitnio  distance 
between  the  bones  of  the  09  frontis. 

The  posterior  or  small  fontanelle  is  situated  at  the  junction  of 
the  sagittal  and  lambda  suturet<.  It  is  formed  at  the  meeting  of  three 
bones,  viz.,  the  two  parietal  and  the  occipital,  and  possesses  a  triangu- 
lar shape.  In  vcrv  many  cases  the  ossification  of  the  bones  is  complete 
at  the  time  of  delivery.  Its  site  then  is  indicated  by  the  angle  formed 
by  the  posterior  borders  of  the  parietal  bones,  beneath  which,  as  a 
consequence  of  labor,  the  occipital  bone  Is  usually  found  depressed. 

Budiu  liaH  recently  demonstrated  that  the  squamous  or  iriaugiilar 
portion  is  attached  to  tlic  basilar  portion  of  the  occipital  bone  by  means 
of  a  band  of  cartilaginous  and  fibrous  tissue.  A  sort  of  hinge*joint  is 
thus  formed,  which  permits  veritable  movements  of  flexion  and  exten- 
sion to  take  place.* 

The  flexibility  of  the  cranial  bones,  the  sutnreR,  the  fontanelles, 
and  the  fibro-cartihiginous  bands  of  union,  together  enable  very  cou- 
sidertkble  changes  to  take  place  in  tlie  diameters  of  the  fetal  hood 
during  the  progress  of  labor. 

Tie  Diameters  of  the  Fetal  Head.— The  diameters  of  the  cliild's 
head  are  a  series  of  imaginary  lines  extending  between  fixed  points^ 
selected  so  as  to  indicate  tlie  diinensions  of  the  largest  segments  which, 
in  the  different  petitions  and  presentations,  engage  in  the  pelvic  canal. 
We  distinguish  diameters  running  in  the  an t«ro< posterior,  the  trans- 
verse, and  the  vertical  directions.! 

The antero-postorior  diameters  are:  l.^Thcoccipito-racntal;  2,  The 
oocipito-frontal ;  3.  The  sub-occipito-brcgmatic. 

The  occipito-mental  diameter  extends  from  the  highest  point  of 
the  occiput  to  the  cliin;J  the  occipito-froutal,  from  the  occiput  to 
the  root  of  the  uoao ;  tho  sub-occipito-bregmatic,  from  the  junction 

*  BiTDiN,  Dc  lii  Trtrt  tlu  FtrtuR,  p.  72. 

I  The  points  uf  departure  of  tho  following  di&rootcrs  havo  be«ii  iidopteil  from 
Dudin's  exccUont  iDnnograpb,  already  quoted. 

t  The  occi  pi  to- mental  diameter  is  usually  referred  to  a&  the  longest  one  o(  the 
hcwi.  According  to  Huilin,  lht3  Iruo  ninxinium  diameu-r  is  situated  iMiiween  the 
chin  and  a  variable  point  in  tho  tine  of  the  sagittal  suture  above  tho  occipuL 
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of  the  occiput  with  the  neok  to  the  point  of  intersection  in  the  large 
fonUnelic  of  the  coronal  and  sagittal  8iitur(>8. 

The  tranavorse  (lianieti.'ra  are:  1.  The  bi-parietal;  2.  The  bi-tem- 
;  3.  The  bi-masU)id. 

The  bi-parietal  diameter  stretches  between  the  two  bosses  or  pro- 
tuberunces  vf  the  parietal  boues;  the  bi-toraporal,  between  the  cxtremi- 
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ties  of  the  coronal  satures ;  the  bi-mastoid,  between  the  mastoid  pro- 
ceMos  at  the  base  of  the  skull. 

The  vertical  diameters  arc  ;  1.  The  fronto-mental ;  2.  The  cervico- 
br^matic. 

The  fronto-mental  diameter  oxtcnds  from  the  top  of  the  forehead 
to  the  point  of  the  cliin  ;  the  cervioo-bregmatic,  from  the  n)iddlo  of 
the  hirge  fontanelle  to  the  up[>er  portion  of  the  neck  near  the  larjnx. 

Jn  furnishing  standard  measurements  of  the  foregoing  diameters 
it  is  of  course  understood  that  no  two  heads  present  precisely  the  samo 
dimensions.  Aa  a  rule,  as  shown  by  Sir  J.  Y.  Simpson,  the  heails  of 
boys  are  larger  than  those  of  girls.  In  iselecttng  type-cases  it  will  be  re- 
membered too,  thut^  owing  to  the  plasticity  of  the  head,  in  none  are 
the  diameters  completely  nor-ial  immediately  after  the  transit  through 
tbegonentive  pofisagcs.  Unless,  therefore^  the  child  is  delivered  by 
CnaArean  aoction,  sufficient  time  sliould  be  allowed  to  elapse  after  de- 
lirery  before  the  measurements  are  made,  to  permit  the  head  to  return 
to  iU  nAtund  shape.  Again,  as  in  the  meusuroments  of  the  pelvis,  the 
figures  selected  to  represent  the  normal  average  should  be  such  as 
admit  of  convenient  recollection. 

DIAUeTEBS    OF    FETAl*    HEAD.* 

Ocvifnto-roental  diameter 5|  inches. 

Occipito-froDtal       '*         4^      '• 

'  TliediAmeters given  arc  based  upon  the  fable  in  Tamicr  imd  Chantreml,  which 
:  mceragcd  from  mciuurenjcuu  takcii  with  grvnt  jtrcciKiuii  in  fvrty-fuur  cases. 
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8ub-occipito-brcgtnatic  diameter 8J  ioohefl. 

Bi-piiriftal  "       3i       * 

Bi-temporal  " , 3J      " 

Bi-mastoid  "       B       ** 

Fronto-racntal  "       Si      " 

Cervico-bregmatic  **       3^      *' 

The  circumference  of  the  head,  from  the  chin  to  the  vertex,  using 
the  latter  term  to  express  the  highest  piirt  of  the  skull,  without  refer- 
ence to  auy  fixed  anatomicai  point,  is  about  fonrteen  and  three  cjuar- 
ters  inches.  The  circumference  at  the  sub-occijiito-bregmatic  diameter 
is  but  thirteen  inches. 

The  Articulation  of  the  Head  with  the  Spinal  Colnnm.— The  move- 
mentd  o(  thu  occiput  upon  tlie  alias  are  fxtremcl)  limited,  those  of 
extension  and  flexion,  which  the  head  execatos  bo  roadilv,  taking  placu 
for  the  most  part  in  the  articulations  of  the  cervical  vertebrie.  Move- 
ments of  rotation  are  performed  at  the  articulation  between  tbo  aria 
and  the  atlas  In  prac:tice,  the  head  can  not  bo  turued  with  safety  to 
either  side  bejond  a  quarter  of  a  circle,  though,  when  rotation  is  per- 
formed slowly  after  delivery,  it  may  sometimes  be  carried  to  such  an 
extent  as  to  enable  the  face  to  look  directly  backward.  The  insertion 
of  the  Hpiual  colunm  at  a  point  nearer  to  the  occipital  than  the  frontal 
extremity  of  the  child's  head  is  of  supreme  importance  in  the  further- 
ance of  the  mechanical  processes  of  labor.  It  converts  the  head  into 
a  lever,  consisting  of  two  unequal  portions.  When  the  lu^d,  there- 
fore, encounters  circular  resistance  in  passing  through  tlie  obstetric 
canal,  pressure  transmittcil  through  the  spina)  colnmn  o-ausos  the  de- 
scent of  the  occipital  short  end  of  the  lever;  while  the  pressure  upon 
the  forehomi  from  the  side  walls  flexes  the  chin  upon  the  thorax,  the 
degree  of  flexion  depending  upon  the  size  of  the  canal  through  whic 
the  transit  is  made. 


CliAPTEU   IX. 

MECUANISM  OF  LABOn,-{Contin«e4.) 

Proscntations :  natural,  annatnm],  normal.— Vertex  premutations:  frequency,  pooi- 
tions. — Mnnncr  lu  whieh  hood  enters  i»elviH. —  Positions,  normal  miH-'hnnisni  of 
labor.— Descent  and  flexion.- Ilotation. — Extension.— Kxlcniol  rotatinn.— Ex- 
pulsion of  tho  trunk. — Abnormal  mechii(iism(vertex  presontations). — Mechanism 
o(  ocoipito- posterior  positions. — Configuration  of  the  head  in  Tortex  presentar 
ttons.— Molding. — Scalp-tumor. — Diagnosis  of  vertex  presenlaUoos. 

The  mechanism  of  labor — i.  e.,  the  manner  in  which  the  fretus 
paffsoa  through  the  partnrient  canal — varies  with  the  presentation. 
The  presentations  are  classified,  in  the  first  place,  with  reforenco 
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to  the  position  of  the  foetus  in  reliition  to  the  axi»  of  the  uterus.  In 
where  the  long  diameter  of  the  f<etU8  coincides  with  that  of  tl»e 
LIS,  we  have  further  to  distinguish  presentutious  of  the  head  aud 
presentations  of  the  pelvic  extremity. 

Head  or  cephalic  prcBentations  comprise  those  of  the  rertex,  i.  e., 
iho  portion  lying  l^etween  the  two  fontanellus,  the  brow,  and  the  face. 

Pelvic  presentutiona  offer  two  varieties,  viz.,  breech  presentations 
and  foot  presentations. 

When  the  long  diameter  of  the  fwtns  crosses  the  axis  of  the  uterus, 
there  is  produced  a  transverse,  or,  after  the  o]Xiration  of  uterine  con- 
tractions, a  shoulder  presentation. 

Vertex,  face,  and  pelvic  presentations  are  included  in  the  category 
of  natnral  labors.  Bn>w  und  shoulder  presentations  are  termed  unnat- 
ural, ftft,  with  few  exceptions,  they  are  not  terminable  except  by  the 
resourced  of  the  obstetric  art. 

Vortex  presentations  alono  are  to  bo  regarde<l  as  normal,  as  they 
only  realize  the  mechanical  conditions  comjuitible  with  the  highest 
degree  of  safety  to  both  mother  and  child. 

In  the  following  pages  it  is  purposed  to  associate  with  the  descrip- 
tions of  the  mechanism  of  labor,  in  the  various  presentations  and  posi- 
tions, an  account  of  the  means  of  diagnosis  and  the  treatment  suited 
to  the  special  cases  under  consideration,  iufitead  of  placing  diuguusis, 
mechanism,  and  treatment  in  chapters  distinct  from  one  another, 
Thf  writer  believes,  from  long  experience  in  teaching,  that  what  is  thus 
ibicrificcd  to  the  way  of  systematic  completeness  is  more  than  compen- 
sated by  the  clinical  advant4ige  of  keeping  in  dose  proximity  the  prin- 
ciples of  obstetric  art  and  the  rules  of  practice  directly  deducible  froni 
them. 

Precedence  of  description  is  given  to  the  vertex  presentation  as 
rrprcscnting  the  normal  tyjKs  of  labor. 


Vertex  Presentation's. 

In  93,871  births,  collected  from  private  practice,  Spiegclbcrg  found 
thftt  in  over  ninety-soven  per  cent  the  cranial  vault  presented.*  The 
back  of  the  child  in  utero  is  directed  in  about  seventy  per  cent  of 
cases  to  the  left,  and  in  thirty  per  cent  to  the  right,  side  of  the  mother. 
The  fronto-occipital  diameter  of  the  head  measures  four  inches  and 
•  half.  The  diameters  of  the  pelvic  brim,  after  deducting  the  soft 
lorta,  are  nearly  as  follows : 

Tr«nsrcnw  diameter  of  brim 4J  to  B  inchfa. 

Oblique  "  "       4J  to  0  iuchea. 

Aatcro-potterior  diftmeter  of  brim  (minimtim  dinmetfr 

About  one  third  inch  below  the  crista  pubiH) 4  inches, 

*  Spikoclukbo,  Lehrbuch  der  Oeburtithnlfo,  [*.  t4B. 
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Thus  it  will  be  seen  that  the  fronto-ocoipital  diameter  of  the  head 
may,  lit  the  britiif  eutor  the  pelvis  without  meeting  with  any  special 
resistance  in  cither  the  transverse  or  oblique  diameters.  In  the  conju- 
gate diameter,  ou  the  contrary,  this  is  not  possible.  Transverse  posi- 
lions,  wliere  the  conditions  are  normal,  are  of  very  exceptional  occur- 
rence, thovigh  they  form  the  rule  in  flattened  peUoa.  Tamier* 
suggests  that  this  iufrequcncy  is  partially  explicable  ou  mechanical 
grounds.  The  long  transverse  diameter  of  ihe  pelvis,  he  says,  is, 
owing  to  the  projection  of  the  promontory,  situated  iu  a  Hue  coiutd- 
enibly  posterior  to  the  point  at  which  the  sagittal  suture  normally 
meets  the  conjugate.  When  the  head,  therefore,  enters  the  pelvis  in  a 
transverse  direction  with  both  j^arietal  bones  upon  the  sauie  plane,  the 
fronto-ocffipital  diameter  correapouds  to  a  shortened  cliord  subtending 
two  points  of  the  pelvic  ring  in  front  of  the  anatomical  transverse 
diameter;  in  point  of  fact,  therefore,  the  latter,  jit  the  site  of  engage- 
ment, is  less  than  either  of  the  oblique  diametera.  lu  llaltened  pelves 
this  difficulty  does  not  exist,  as,  in  place  of  both  parietal  bones  entering 
upon  the  same  level,  the  posterior  is  turned  toward  the  corresponding 
shoulder,  the  anterior  dipping  obliquely  into  the  brim  (lateral  obliquity 
of  Naegele),  an  arrangement  by  which  the  long  diameter  of  the  head 
IS  brought  into  correspondence  with  the  long  diameter  of  the  pelvis^ 

At  the  time  when  the  sagittal  suture  is  acceS8ible,  and  it  is  possible 
to  observe  with  correctness,  the  antero-posterior  diameter  of  the  head 
is  found  to  approximate  to  one  or  the  other  of  the  pelvic  oblique  diuni- 
eters. 

It  is  customan,'  to  classify  the  positions  of  the  head  with  reference 
to  the  direction  of  the  occiput.  Most  Euglish  authorities  admit  four 
varietie-s,  viz. : 

The  right  occipito-antcrior  (occipito-dextra  anterior,  0.  D.  A.), 
'the  right  occipito-posterior  (occipito-dextra  posterior,  0.  D.  P.),  the 
left  occipito-antcrior  (occipito-iieva  anterior,  O.  L.  A.),  the  left  oc- 
cipito-posterior (occipito-heva  jjosterior,  O.  L.  P.). 

Naegele  tirst  called  attention  to  the  fiu.^t  that  the  head  approximates, 
in  an  overwhelming  proportion  of  cases,  to  the  right  oblique  diameter; 
that,  therefore,  wlien  directed  to  the  left,  the  occiput  is  turned  to  the 
cotyloid  cavity,  antl,  when  directed  to  the  right,  it  looks  towanl  the 
sacro-iliac  synchoudroais.  This  peculiarity  probably  results  from  the 
fact  that  the  uterus  is  usually  rotated  in  such  a  way  U{)on  the  spine 
that  the  right  side  inclines  obliquely  backward,  while  the  left  side  is 
turned  somewhat  to  the  front. 

Naegeie's  observation  is  undoubtedly  correct  as  regards  the  position 
of  the  head  after  labor  has  actually  begun.     Sutugin,|  however,  nmin- 

•  TAasiER  et  CuAXTREUiL,  Traite  ile  Part  tlos  accoiichempnt^,  p.  465. 
f  SuTruiN,  Beiti^ge  zum  Uechtkniamiu  der  Oobun  bei  Schildellogen,  KHuischer 
VortrSge,  Xo  310. 
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tains  that  when  the  patient  is  exatnined  in  the  recumbent  position  during 
prvj^aacy  abdominul  palpation  eliows  that,  as  a  rule,  the  back  of  the 
chilli,  whether  situated  to  the  right  or  the  left  of  the  vertebral  column, 
is  turned  somewhat  posteriorly. 

At  the  beginning  of  labor  the  head>  surrounded  by  the  lower  seg- 
ment of  the  uterufi.  is  commonly  found  at  the  brim  or  resting  upon 
an  iliac  fossa  in  multipar.'e,  and  below  the  brim,  within  ths  pelvic 
cavity,  in  primiparje.  The  direction  of  the  head,  as  regards  it^  vertical 
axis,  depends  upon  the  degree  of  resistance  afforded  by  the  contigu- 

,  ouj«  uterine  tis!*ues.  In  the  softened,  relaxed  condition  often  oba**rv- 
■ble  in  multipane  toward  the  close  of  pregnancy,  the  two  fonta- 
nelleft  are  not  infrequently  situated  upon  the  same  level.  Where  the 
lower  uterine  walls  are  firm  and  elope  toward  the  os  internum,  the 
weight  of  the  child's  body,  truusmitLed  through  the  vertebral  column, 

ideprenea  the  occiput.  At  the  same  lime  the  sloping  uterine  walls, 
•cling  upon  the  frontal  extremity  of  the  child's  head,  direct  the  chiu 
toward  the  thorax,  thus  producing  a  state  of  somi-dexiou. 


The  Normal  Mechaxism  of  Labor. 

The  mechanism  of  labor  in  vertex  presentations  is  usually  described 
as  consisting  of  a  series  of  acts,  termed  respectively  descent,  flexiou, 
rotation,  external  restimtion,  and  expulsion  of  the  trunk. 

A  familiarity  not  with  the  names  of  the  various  acts,  but  the  things 
the  names  repre-scnt,  is  essential  to  the  judicious  prosecution  of  the 
^sbstetrio  art. 

Descent  and  Flexion. — Descent  and  flexion  go  hand  in  hand,  and 
should  be  associated  in  thought  as  they  are  in  reality.  It  is  evident, 
whenever  the  head  encounters  the  resistance  of  the  obstetric  canal, 
the  force  transmitted  through  the  spine  to  the  foramen  magnum  will 
■  cause  the  descent  of  the  occiput,  and  thus  ilexion  will  reealt.  The 
.  degree  of  tlexion,  however,  is  proportioned  to  the  extent  of  the  action 
of  the  walls  upon  tlic  frontal  extremity  of  the  head,  and  therefore  is 
variable  in  different  subjects  and  in  different  parts  of  the  canal. 

The  head  enters  the  |>elvia  in  the  axis  of  the  brim  with  the  bi- 
parietal  diameter  very  nearly  parallel  to  the  superior  strait.  This  <lirec- 
tion  it  maintains  until  arrested  by  the  curvature  of  the  sacrum  and  by 
the  floor  of  the  pelvis. 

The  descent  of  the  head   through   the  cervix  is  effected  by  the 

pressorc  of  the  uterus  during  contraction  upon   its  entire  contents. 

Even  admitting  the  possibility  of  a  certain  amount  of  propulsive 

nerg)'  from  the  uterine  walla  through  the  trunk  of  the  child  to  the 

],  it  is  necessarily  of  feeble  force,  as  the  flexibility  of  the  spine  and 

the  smoothness  of  the  breech  prevent  the  latter  from  finding  a  proper 

poi»t  iTappui  against  the  vaulted  fundus. 


In  tlie  transit  of  the  head  through  the  cervix  the  degree  of  flexion 
ia  governed  by  the  amount  of  pressure  exerted  by  the  corvicul  ring 
upon  the  frontal  portion.  In  some  instances  this  sufliccs  to  render 
flexion  complete^!,  e.,  the  chin  sinks  until  arrested  by  contact  with  the 
cheat ;  whcreuSf  au  is  most  often  the  case  in  muUipunts  the  cervix  muy 
be  so  softened  and  dilatable  as  to  affect  but  slightly  tbe  direction  of 
the  occipito-frontal  diameter.  Most  fre<]Uently  the  maximum  degree 
of  flexion  is  occasioned  by  the  convergence  of  the  walla  of  the  parturi- 
ent canal  at  the  pelvic  outlet.  It  is  well  for  the  beginner  to  keep  con- 
stantly in  mind  that  flexion  is  not  in  any  sense  an  active  movement 
It  is  always  a  movement  of  accomniodation;  the  end  of  which  is  the 
successive  substitution  of  a  shorter  diamt'ttT  for  a  previous  longer  one, 
so  soon  as  the  laitor  has  encountered  siifficieut  resistance  to  arresi 
its  further  progress.  The  mechanical  advantages  of  flexion  are  obvious, 
when  we  recall  that  the  average  length  of  the  sub-occipito-bregmatia 
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or  maximum  diameter  of  the  flexed  head  (3|  inches)  is  three  quarteis 
of  an  inch  less  than  the  occipito-frontal  or  maximum  diameter  of  the 
head  when  midway  between  extension  and  flexion.  Again,  the  maxi- 
mum circumference  of  the  flexeti  head  (tliirteeu  inches)  is  If  inch 
less  than  one  measured  about  the  extremities  of  the  occipito-frontal 
diameter.  These  mejwurements,  which  are  representative  of  the  natural 
state,  are,  however,  far  from  expressing  the  full  extent  of  the  differ- 
enoea  which  exist  after  the  plastic  head  has  undergone  the  molding 
processes  incident  to  labor. 
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A  further  advantage  of  flexion  is  tliua  describetl  bv  Pi-ofessor  Pajot; 
**  The  fa>tu8,  in  it*  entirety,  is  to  be  reprtrdwl  as  n  broken,  vacillating 
rod.  poaseasetl  of  mobility  at  tlie  articulation  of  the  head  and  trunk  ; 

■but  »  sohd  thus  disposed  presents  conditions  unfavorable  to  the  trana- 
iniasiou  of  a  force  acting  principally  upon  one  of  its  extremities;  it 
follows,  therefore,  that  provions  to  flexion  the  uterine  action,  pressing 

^npon  the  pelvic  extremity  to  promote  the  advance  of  the  fa»tiis,  is  lost 
great  measure  in  its  pass^tge  from  the  trunk  to  the  head  by  reason 
uf  the  mobility  of  the  latter;  but  the  cephalic  extremity,  once  fixed 
upon  the  thorax,  is  most  advantageously  disjwsed  to  participate  in  the 
impulse  commnnicattHl  to  tiio  geiiural  mass  of  the  fcrtus."* 

After  the  head  is  once  release<l  from  the  environment  of  the  ccr- 

^tical  canal,  ii  slight  movement  of  extension  may  follow,  provided  the 
rrsistauce  offered  by  the  vagina  is  leas  than  that  of  the  cervix.  In 
many  coses,  as  has  twen  statud,  where  dilatation  is  complete  at  the  time 
of  rupture  of  the  membranes,  the  head  may  pass  through  the  cervix 
with  scarcely  any  change  in  its  direction,  flexion  taking  place  first 
when  tho  head  encounters  the  resistance  of  the  sloping  pelvic  walls  and 
the  perineal  floor. 

Rot&tion. — The  head,  as  we  have  seen,  follows  the  axis  of  the  su- 
perior strait  until  arrested  by  the  extremity  of  the  tMicrum  and  the 
perineal  floor.  As  it  nears  the  Utter,  the  curvature  of  the  sacrum  ap- 
firoximates  the  posterior  wall  to  the  sagittal  suture.  Upon  vaginal 
imination,  the  finder  comes  in  contact  with  the  anterior  half  of  the 
hoad  aa  the  presenting  part.  It  is  not,  however,  on  that  account  to 
be  ossnmed  that  the  head  is  inclined  laterally  toward  the  posterior 
shoulder,  though   the  sensation   prcHluccd  deceptively  favors  such  a 

When  the  head  has  once  reached  the  perineal  floor,  its  further 
pnrgrrjsj  h  associated  with  the  most  interesting  of  the  mechanical  acts 
of  labor.  The  occiput,  whether  previously  directed  to  the  anterior  or 
pristrrior  extremity  of  an  ohliijue  diameter,  turns  forward  under  the 
arch  of  the  puhcs,  until  tlie  sagittal  suture  occupies  very  uearly  the 
an tero- posterior  diameter  of  the  outlet.  The  utility  of  this  movement 
is  obvious.  Owing  to  the  inward  slope  of  the  side  walls  of  the  pelvis, 
Ltlie  di'*tanct'  betwin-u  the  ischia  is  but  4^  inchea,  and  between  the  spines 
M  inches.  If,  in  forceps  operations,  the  hcjwl  is  dragged  through  the 
tnutsTerso  diameter  of  tho  pelvis  previous  to  rotation,  it  becomes  flat- 
^teoed  and  lengthened  in  the  direction  of  the  trachelo-bregmatic  diam- 

'  Pajot,  Dictiotinufro  cnrycInpMlquc  ties  ecivnccs  mfdioalvs  1.  i,  p.  B82,  quoted 
fay  Taniier  vt  Cbunirvuil,  p.  tt3V. 

f  With  the  nitpnreiit  obliquity  it  is  prolnble  Ihnt  a  certnlii  umonnt  of  tval 
obliijaity  co«?xi«l4.  As,  even  in  extreme  flexiun.  the  lat*Tiil  movements  of  tho  head 
ve  not  Ltttcrfprvf)  witli.  it  is  hardly  to  l>o  expected  llml  the  head,  when  arR»tccl  at 
Uie  p«'hn?iii  Ooor,  would  coutiuue  to  maintain  a  right  tiiio  with  the  spine. 
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eter,  and  tho  child's  life,  and  the  soft  parts  of  the  mothor,  are  jeop 
ardizecl.  Wlien,  liowever,  rutaliou  ia  completed,  the  bi-|)arietal  diam- 
eter (3|  inches),  which  is  capable  of  sustaining  a  considerable  deg 
of  lateral  compression,  engages  in  the  transverse  diameter  of  the  jiel- 
vis;  at  the  same  time  the  sub-ocoipito-bregmatic  engages  in  the  con- 
jugate diameter.  The  latttr,  though  measuring  but  3}  inches,  may 
extended  to  4^  inches  by  the  pressing  backward  of  the  tip  of  the  coccyx/ 

The  conditions  for  the  forward  rotation  of  tho  occiput  are — 
1.  Fleiion;  2.  Good  labor-paiue;  3.  A  firm  porinwum. 

In  either  of  the  ocoipito-anterior  po&itiouH  rotation  is  not  diffi- 
cult to  understand.  Tlie  convergent  anterior  inclined  planes  furnish 
smooth  surfaces  npon  which  the  occiput  glides  downward  and  forward 
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to  the  front.  The  rigid  ischial  spines  direct  the  forehead  to  the  sacro- 
aciatic  ligaments,  which  determine  the  backward  movement  corre- 
sponding to  that  of  the  occiput  in  the  front  part  of  tho  pelvis.* 

*  Prof.  Henry  0.  Landi^  in  a  mo»t  ingeniuus  ossay  entitled  How  to  use  tha 
Forceps,  argues  thiit.  prncticully,  llie  pelvis  cnutnins  two  cannU,  partially  Foparato^ 
at  the  be^tining  and  tdetiUcal  at  tlu>ir  termination.  The  rij^hb  canal  is  (he  one  ia 
which  the  right  saoro-iHac  articulation  is  found,  and  the  left  the  one  to  which  th« 
left  aacro-illac  articulation  Ijelongs.  These  canals  converge  rroin  alwTo  down- 
ward, and  are  aUo  niulually  curved  from  before  backward.  Their  direction  is 
therefore  spiral.  The  caliber  of  each  canal  is  tliat  of  the  fetal  head;  ihereforo, 
the  head  way  descend  iu  either  canaJ,  and  will  follow  a  spiral  course  in  so  doing. 
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or  Pajot  expresses  the  law  whieh  governs  the  rotation  move- 
i  the  ftillrjwiiig  terms:  "  When  a  solid  body  is  contained  within 
another,  if  the  receptacle  (conlevant)  is  the  seat  of  alternations  of  move- 
ment and  repose,  and  its  surfaces  are  slippery  and  but  sliglitly  .angular, 
the  contained  body  will  tend  increasingly  to  accommodate  its  form 
and  dimensions  to  the  form  and  capacity  of  the  receptacle."* 

In  occi  pi  to- posterior  positions,  the  rotation  of  the  occiput  forward 
ift.  at  the  firv^t  glance,  a  puzzling  phenomenon,  as  the  inclined  planes 
of  the  pelvis,  the  ischial  spines,  and  the  law  of  accommodation,  pre- 
viously invokeil  by  way  of  explanation,  should  determine  the  rotation 
of  the  occiput  not  to  tho  front  but  to  the  sacral  cavity.  The  follow- 
ing  experiment  of  Dubois,  however,  throws  considerable  light  upon 
the  principal  conditions  of  success:  **  In  a  woman  who  had  died  a 
short  time  i>rovious  in  child-bwi,  the  uterus,  which  had  remained 
Haccid  and  of  large  size,  was  opened  to  the  cervical  orilSce,  and  held 
by  aids  in  a  suitable  position  above  the  superior  strait ;  the  fcetus  of 
the  woman  waa  then  placetl  in  the  soft  and  diluted  uterine  orifice  in 
the  right  occi  pi  to-posterior  position.  Several  pupil-midwives,  pushing 
the  fa'tna  from  above,  readily  caused  it  to  enter  the  cavity  of  the  pelvis ; 
much  greater  effort  was  needed  to  make  the  head  travel  over  the  peri- 
menm  and  clear  the  Tolva;  but  it  was  not  without  astonishment  that 
we  saw,  in  tliree  successive  attempts,  that  when  the  head  had  traversed 
the  external  genital  organs,  the  occiput  had  turned  to  the  right  ante- 
rior position,  while  the  face  had  turned  to  the  left  and  to  toe  rear ;  in 
a  word,  rotation  liad  taken  place  as  in  natural  labor.  We  repeated  the 
experiment  a  fourth  time,  but  as  the  head  cleared  the  vulva  the  occi- 
put remained  posterior.  Then  wo  took  a  dead-born  fcetns  of  the  pre- 
vious nights  bnt  of  mnch  larger  size  than  the  preceding ;  we  placed  it 
in  the  «ame  conditions  as  the  first,  and  twice  in  succession  witnessed 
the  head  clear  the  vnlva  after  having  executed  the  movement  of  rota- 
tion- rpon  the  third  and  following  essays,  delivery  waa  accomplished 
without  the  occurrence  of  rotation  ;  thus  the  movement  only  ceased 
the  perinn'um  and  vulva  had  lost  the  resistance  which  had  made 
t  ueoeaaary,  or,  at  least,  bad  been  the  provoking  cause  of  its  accom- 
ptiahment"  f 

This  interesting  experiment  shows  that  it  is  unnecessary  to  assume 
a  rotation  force  in  the  utorns  itself.  A  certain  amount  of  light  is 
thrown  n(>on  the  action  of  the  jverineal  floor  by  the  vlinical  fact  that  it 
10  alwATfi  the  most  dependent  portion  of  the  presenting  part  whieh  ro- 
tatea  to  the  front  A  moment's  reflection  will  show  that  rotation, 
therefore,  takes  place  in  such  a  direction  that  the  sloping  surface  of 
tb*  child's  head  is  brought  into  correspondence  with  the  downward 
alope  of  the  perina?nm.     Thus  it  sometimes  hapijens,  in  occipito-pos- 

•  MiRTEU  r>o  rftcccimmwliition  en  obst^trique,  vide  introchictlon. 
f  Ibid.,  quolalion,  p.  Kl 
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tenor  positions,  that  moderate  extension  occurs,  so  that  the  large  fon- 
tanellc  is  fell  below  the  plaue  of  the  amall  one.  In  this  case,  the  head 
rests  with  its  entire  length  upon  the  perineal  floor ;  its  movements 
are  of  necessity  rcstniincd  within  narrow  limits;  and,  if  extension 
persists,  the  presHure  of  t!ie  opposing  iscluo-pubic  ramus  directs  the 
forehead  under  the  arch  of  the  pubes.  When,  however,  the  head  ia 
well  flexed  it  no  longer  corresponds  to  the  perineal  plane.  The  oc- 
ciput then  glides  downward,  and  is 
projected  forward  by  the  elastic  pelvic 
floor  until  the  anterior  parietal  boas  is 
forced  between  the  ischio-pubic  rami. 
As  the  occipital  end  of  the  flexed 
bead  dcsL-cuds  dowuwurd  and  forward 
toward  tlie  pubic  arch,  the  frontal  ex- 
tremity encoiintera  the  resistance  of 
the  pelvic  wall  near  the  ileo-pectineal 
eminence.  If  the  pressure  upon  the 
head  were  in  all  parts  equal,  no  further 
progress  would  now  be  possible.  Bat 
it  is  not  equal.  The  backward  press- 
ure applied  to  the  frontal  portion  of 
the  head  is  exerted  upon  the  long  end 
of  a  lever,  and  works,  therefore,  at  h 
greater  mechanical  advantage  than 
tliat  directed  against  the  occiput* 
At  the  same  time,  if  the  anterior  wall 
be  divided  by  a  line  drawn  on  a  level 
with  the  lower  margin  of  the  svm- 
physis,  we  find  that  in  the  superior 
division  the  general  pelvic  pre-ssure  di- 
minishes from  before  backward,  while 
below  the  line  indicated,  owing  to 
the  open  spare  afforded  by  the  ])nbic 
arch  in  front,  pressure  diminishes  from  behind  forward.  Xow,  in 
accordance  with  the  mechanical  principle  tliat  when  a  body  is  8nl>- 
jected  to  varying  pressures  the  movement  will  take  place  in  the  direc- 
tion of  the  least  pressure*!  ^*-'  Auti  that  the  frontal  portion,  which  lies 
above  the  snb-pubic  plane,  turns  backward,  while  the  of^ciput,  which 
lies  below,  turns  under  the  arch  of  the  pubis. 

It  must  not  be  supposed,  in  imagining  the  results  of  rotation,  that 
the  movement  continues  until  exact  coincidence  of  the  sagittal  suture 
and  the  conjugate  is  reached.     Leishnian  endeavored  to  measure  the 

*  TA.RK1GR  et  Cbantreuil,  Traits  de  I'art  des  acooiichements,  p.  644. 
t  STBPHBK80N,  Oil  the  Mecliaiiism  of  Leber,  Obtttet.  Jour,  uf  Or.  Brit,  mad  Ir&, 
October,  1878,  p.  403. 
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divergence  between  the  two  after  the  head  had  escaped  from  under  the 
polvic  arch,  by  stretching  a  cord  over  the  6urfaoe  of  the  head  from  the 
luwcr  bonier  of  the  ayniphyaia  to  the  coccyx.  He  found  that  in  It'ft 
[K^oipital  positions  the  cord  crossed  the  lambdoidal  suture  about  an  inch 
to  the  right  of  the  small  foutaiielte,  and  thence  extended  forward  to 
the  middle  of  the  opposite  orbit,  intersecting  the  median  line  at  or 
near  the  anterior  fontauelle.* 

In  emerging  from  the  pelvie,  the  two  tubera  parietalia  do  not  pass 
out  At  the  same  time.  In  place  of  tliia,  the  head  rolU  upon  its  side,  so 
tlmt  in  left  ix^cipitjil  positions  the  presentation  is  formed  by  the  upper 
and  posterior  pai'l  of  the  right  parietal  bone,  and  in  rif^ht  occi]>ital  posi- 
tions by  the  conesponding  territory  upon  the  left  parietal  bone. 

ExteDsion. — As  the  head  clears  the  inferior  strait  it  distends  the 
perineum,  and  converts  it  into  a  groove,  which  directs  the  occiput 
tiiirnrd  the  vaginal  orifice.  With  the  descent  of  the  head  the  peri- 
na^iini  lengthens;  between  the  pains  the  periuieuni  retraetH,  and  the 
head  reeedet:.  A  gradual  softening  results  from  the  continuance  of 
this  play,  and,  with  diminished  resistance  from  the  perinteum,  the  oc- 
ciput descends  along  the  anterior  pelvic  wall,  the  trunk  enters  the 
CJK^ity,  and  the  neck  finds  support  against  the  o.i  pubi-L  Flexion  cnn- 
tiuutrs  until  the  occiput  engages  between  the  pubic  rami.  When  the 
t^iAtauee  of  the  anterior  bony  wall  is  no  longer  enconntered,  the  snr- 
fjK-e  of  iJie  child's  head  glides  forward  upon  the  perineum,  as  upon  an 
inclined  plane,  and  describes  a  circle  beneath  tiie  pelvic  arch,  of  which 
thesub-oc-cipito-bregmatic  diameter  forms  the  radius. 

The  extension  of  tlie  head,  which  is  an  essential  feature  of  the  fore- 
going movement,  is  the  resultant  of  two  forces,  derived,  first,  from  the 
Qteraa,  second,  from  the  pelvic  floor. 

The  nterine  action  is  transmitted  in  the  axis  of  the  superior  strait. 
With  the  occipnt  fixed  beneath  the  pubic  arch  and  the  neck  resting 
against  the  inner  surface  of  the  pulws,  the  propulsive  force  is  expended 
ii|>on  the  frontal  extremity  of  the  head,  and  this  causes  the  separation 
of  the  chin  from  the  thorax.  So  soon  as  the  forehead  passes  the  apex 
of  the  sacrum,  the  recoil  of  the  coccyx  and  the  elastic  perina?um  drives 
the  fronto-occipitnl  diameter  forward  to  the  vulva,  which  now  looks  in 
ft  nearly  vertical  direction.  When  the  bi-parietal  diameter  has  once 
pMwd  the  vaginal  ori6ce,  the  jwrinieum  rapidly  retracts,  and,  as  it 
glides  over  the  face,  the  occiput  is  thrown  sharply  and  rapidly  upward 
again^ft  \hc  pubes. 

External  Rotation. — After  the  birth  of  the  head,  the  face,  no  longer 
Rtp[iorted  by  the  periufeum,  sinks  toward  the  anal  region.  At  the 
iin«  time,  or  with  the  recurrence  of  a  pain,  the  head  makes  a  quarter- 

Jjasauxx.  The  Mechanism  of  Pfirtnritinn.  p.  84.    It  will  In'  rwKlily  under- 
ilood.  ihmt  in  right  occipiul  |tnstliot)§  the  cord  should  pass  from  the  left  of  the 
11  fontaneUc  forward  to  the  right  orbit. 
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rotation,  the  occiput  turning  toward  the  thigh  corresponding  to  the 
side  to  wbinh  it  was  originally  directed  (right  occipitjil  position,  right 
thigh;  left  occipital  position,  left  thigh),  and  the  face  to  the  internal 
surface  of  the  oppi)sitc  thigh.  This  movement  is  partly  a  restitution 
of  the  head  to  itjj  normal  direction,  and  partly  is  due  to  a  corre»|>ouding 
rotation  of  the  sliouldors  in  the  pelvic  cavity.  To  understand  the 
mechanism  of  external  rotation  it  must  be  bonio  in  mind  that,  in  the 
movement  of  rotation,  performed  by  the  hejui  in  it«  transit  through  iho 
pelvic  cunxd,  the  trunk  participates  loa  diminished  extent  only.  Thus, 
Schatz*  found,  in  the  frozen  section  made  by  Hraiine  through  the  ca- 
daver of  a  woman  who  died  in  the  second  stage  of  labor,  whore  the  head 
had  originally  occupied  the  right  occipito-posterior  position,  that  the 
deviation  between  the  pelvic  extremity  and  the  head  was  nicii^ured  by 
an  angle  of  thirty  degrees,  and  between  the  head  and  trunk,  ou  a  line 
with  the  shoulders,  by  an  angle  of  thirteen  degrees.  After  the  release 
of  the  heiid  from  the  vulva  the  torsion  cejises,  and  the  fetal  parts  re- 
sume their  natural  relations  to  one  another.  The  head,  therefore,  turns 
slightly  to  the  side,  as  it  accommodates  itaelf  to  the  direction  of  the 
slioulders.  This  tirsi  movement  is  termed  "  restitution,"  and  is  mnch 
less  marked  inoccipit/i-anterior  than  in  occipito-posterior  positions.  The 
slinulders  assume  an  oblique  position,  until,  encountering  the  sloping 
pelvic  planes,  the  anterior  shoulder  rotates  forward,  and  the  bia-acrnmial 
diameter  appro.\imates  to  the  a ntero- posterior  diameter  of  the  outlet 
The  internal  rotation  of  the  shoulders  usually  takes  place  suddenly,  and 
is  accomimnied  by  the  corresiwiidiug  movement  of  the  child's  bead. 

Excessive  rotation  is  sometimes  observed.  Thus,  the  shoulders,  in 
place  of  turning  to  the  antero>postorior  diameter,  may  continue  in 
movement  until  they  occupy  the  oblique  diameter  of  the  opposing 
side,  the  po.'iterior  shoulder  coming  to  the  front.  This  necessarily 
causes  faulty  external  rotation  of  the  head.  It  occura  most  frequently 
in  occipito-posterior  positions.^ 

Expulsion  of  the  Trunk. — After  rotation,  the  anterior  shoulder 
passes  under  the  arch  of  the  pubea;  the  trunk,  as  it  is  driven  down 
from  above,  becomes  bent  laterally,  and  the  posterior  shoulder  glides 
forward  upon  the  perimeum  to  the  commisaure  of  the  vulva;  both 
shoulders  then  make  the  exit  from  the  vaj,nnal  cannl  simnltaneonsly. 
In  the  delivery  of  the  shonlders  the  bis-arromial  diameter  is  usually 
somewhat  oblique.  The  expulsion  of  the  trunk,  owing  to  the  previous 
dilatation  of  the  passage,  follows  with  rapidity;  the  body  oxecut(*ii  a 
spiral  mnvement  until  the  hips  engage  at  the  outlet;  during  the 
birth  of  the  jwlvis,  however,  the  biis-iliac  diameter  rotates  so  aa  lo 
approximate  to  the  line  extending  from  tlio  coccyx  to  the  pubea. 

•  ScHATS,  Arch,  f.  Gynnck.,  Bd.  vi,  p.  413. 

I  DoiiHN,  Ifeber  die  Ursachen  fehlerhaites  Drebung  der  Schultem,  etc,  Arch.  L 
Gyiiaek.,  Ud.  iv,  p.  .1(13. 
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Abnorval  MEcnAXiBM  OP  Labor.    (Vertex  Presextation.) 

In  the  pm]ier  perfurmuncc  of  the  varioun  mt^fhaiiical  acta  of  labor, 
it  u  uect'SSAry  tltnt  the  diitmetors  of  the  tatnl  houd  approximate  to 
tho«e  of  the  canal  tlirough  which  it  has  to  pass.  A  very  largu  pelvis, 
or  a  very  small  hpud,  may  become  disturbing  factors  by  leading  to 
imperfert  flexiun  and  rotation.  lu  either  case,  with  a  tax  porinaeum 
iLod  gaping  nilra,  the  head  may  be  bom  in  any  of  the  diameters  of  the 
{telTis.  Head-births  in  either  an  obliqne  or  transverse  diameter  arc, 
however,  extremely  rare.  They  are  attended  with  umisiial  dillicuUy^aa 
the  occiput  has  to  traverse  a  longer  course  than  when  directed  forward 
under  the  pubic  arch. 

The  most  important  of  the  irregular  forms  results  from  the  rota- 
tion of  the  occipnt,  in  occipito-posterior  positions,  backward  into  the 
hollow  of  the  sacrum.*  The  cliicf  condition  of  its  production  is  a 
{lartisl  extension  of  the  head,  the  forehead  then  turniug  anteriorly,  in 
accordance  with  the  law  that  the  most  dependent  [K>rliou  of  the  pre- 
senting pari  is  moved  to  the  front. 


> 


x^ 


na.  lOS.— lUuAtratlnp  ihf  merhnnLnn  nf  tabor  in  occiidto-poebfrJor  ponitkni).. 
\  After  Scbultae.J 

The  Mechanism  of  Ocoipito-posterior  Positions.— When  the  occiput 
turns  backward,  it  rests  upon  the  anterior  surface  of  the  sacrum  and 

•  PiuTTAra  sUtes  that  Dr.  ITveddle  West  found  the  frpqiiency  of  this  back- 
vard  roCation  was  four  times  to  Ibe  hundred  in  ocuiiiitu-iMsterinr  positiona. 
AiMrieui  edition,  p.  2(19. 
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upon  the  perinaenm;  the  forehead  and  the  anterior  fontanelle  distend 
the  vulva.  If  the  rotation  is  incomplete,  the  anterior  parietal,  or  adja- 
cent frontal  bones,  arc  seen  at  the  riina  pudciuLi ;  and,  as  the  frontal 
portion  is  born,  the  occiput  sweeps  forward  to  the  perineal  oomniissure. 
After  the  oooipiit  makes  its  exit,  the  neck  rests  upon  the  perine^iim, 
while  the  heafl  swings  backward,  describing  a  circle,  of  which  the  buL* 
occipito-brogniatic  diiinieter  forms  the  radius. 

Delivery  in  these  cases  is  apt  to  be  tedious,  and  often  demands  tbo 
aid  of  forceps. 

COXFIOrUATION  OF  THE    IIeaI)   IN   VeETEX   PbEBEVTATIONS. 

During  labor  the  various  head  diameters  of  the  fcrtus  undergo  ex- 
tensive modification  as  they  are  subjected  to  the  re^istiinco  of  the  par- 
turient canal.  Of  these,  the  most  important  is  the  diminution  of  the 
fiub-occipito-bregmatic,  the  occipit/)-frontal,  and  the  bi-temponil  diam- 
eters, with  comiwnsatory  elongation  taking  place  in  a  lineninning 
from  the  chin  to  a  point  iit  the  sagittal  suture  situated  between  the 
apex  of  the  occipital  bone  and  the  large  fontanelle  (maximum  diame- 
ter of  Budin).  The  plastic  changes  mentioned  are  rendered  possible 
by  the  presence  of  the  fout^nelles,  the  width  of  the  sutures,  the  plia- 


Tw9.  lOB.— OutllDwialiowlDK  difference  h^wi>«ti  hcwl  of  clilld  uC  bfalh(l)  And  fintr  d«jii  Buba»> 
qu«iit  to  delivtuy  ^2}.    iBudln.j 

bility  of  the  sagittal  borders  of  the  parietal  bones,  the  deprcssibility  of 
the  OS  frontis,  and  the  joint-like  movement  between  the  squamous  and 
basilar  positions  of  the  occipital  bone.  As  a  consequence  of  these  ana- 
tomical dispositions,  pressure  from  above  inclines  the  fronUil  bonea 
backward,  while  the  resistance  encountered  below  shoves  tlie  occipital 
bone  in  a  forward  direction.     These  movements  are  rentjered  possible 
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by  the  depresEion  of  both  frontal  and  occipital  bones  beneath  tho 
adjacent  borders  of  the  piirietiil  bones;  at  the  same  time,  the  dragging 
tbiu  exerted  U]K>n  the  latter,  front  and  rear,  increases  the  curve  uf  the 
cranial  vault  along  the  line  of  the  sagittal  suture.  The  sharpness  ol 
the  bend  at  the  summit  of  the  curve  U  more  or  less  pronounced,  ac- 
cording to  the  rigidity  of  the  channel  through  which  the  heml  piwses. 
In  cases  of  birth  with  the  occiput  to  the  rear,  the  head  is  often  drawn 
oat  to  a  great  length,  the  occiput  forming  an  almost  rortical  line  with 
the  neck  and  shoulders,  while  in  front  the  forehead  and  parietal  bones 
slope  upward  to  the  vortex  in  nearly  the  same  plane- 

The  contour  of  the  head  is  still  further  modified  by  the  formation 
of  the  caput  succedaneum,  or  scalp-tumor,  a  swelling  developing  upon 
the  portion  of  the  presenting  part,  which  is 

j^«objected  to   dimtniiihefl    pressure    from    the 
^Hbatetric  canal,  and  which  in  cousequence  be- 

^^MDe«  the  seat  uf  venous  hyperemia,  (cdemo, 
and  extrava^tion.  The  formation  of  the 
tnraor  is  neually  preceded  by  wrinkling  of 
the  scalp,  indicative  of  the  stronger  compres- 
sion above.  It  may  be  produced  within  the 
cervical  catial,  but  is  then  usually  of  insig- 
nit^eant  eice  and  of  small  practical  impor- 
tance.    Indecil,  it  may  even  form  previous  to 

-^jupture  of  the  membranes  in  cases  where  the 
BBvpontion  of  the  bag  of  waters  from  the  cun- 
' l«t»tfl  of  the  uterine  cavity  is  complete,  and 
where,  we  have  scon,  the  water-pressure  below 
the  line  of  cervical    contact   with   the  head 
ia  less  than  (he  intro-uterine  pressure  above. 

Usnally,  however,  it  is  developeti  after  the  head  reaches  the  pelvic 
floor,  at  the  outlet  of  the  vagina,  the  situation  upon  the  scalp  often 
enabling  one  Bubse<)ucnt  to  delivery  to  diagnose  the  position  the  head 
hod  ocenfiied  within  the  pelvic  caual.* 

A  voluminous  scalp-tumor  is,  as  a  rule,  the  restdt  of  compression 
from  the  bony  canal,  and  forms,  therefore,  in  normal  pelves,  below 
the  narrowing  of  the  inferior  strait  In  generally  contractwl  pelves, 
howorer,  where  the  resistance  of  the  bony  canal  is  encountered  at  the 

•  The  tumor  fonna,  Jii  left  occipito-anteriorpiwitionK,  nfK>n  the  superior  posterior 
iiai^le  of  the  right  parietal  iM^iie.  encroachiii(c  iiuinewhiit  u|ion  tlit*  small  foutAntlle 
sad  the  occiput;  in  right  oocipito-antcrior  pOKiliuiis,  u\M^a  the  corresponding 
point  on  the  left  aide  of  the  cr&nium.  In  occipito-pofitoriar  deliveries  the  tumor 
4rT«h)p«  upon  the  anterior  superior  Anglo  of  tiie  pnrietfil  bono  tamed  to  tha 
pobic  ftrch.  nnd  eiicroAchini?  upon  the  large  fontanelle,  nnd  ewn  apon  the  frontal 
soiof^  If  the  head-rotation  is  complete,  and  the  head  is  di-tAinul  for  a  long 
fiarfod  at  the  vulva,  the  tumor  may  occupy  the  median  line,  and  thus  obsour«  the 
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brim,  the  formation  of  an  enormoua  scalp-tumor  may  precede  the  en- 
trance of  the  Iil-ikI  into  the  }ieh'is. 

According  to  Dcssaut^*  tiie  scalp-tumor  is  Usually  of  larger  size 
vhen  situated  upon  tlie  anterior  surface  of  the  licad,  i)artly  because  of 
the  greater  laxity  of  the  tissues,  and  partly  because  of  the  longer  rlura- 
tinn  of  labor  when  the  forehead  is  directed  to  the  front.  Its  length 
may  vary  from  a  half-inch  to  two  inches  or  more.  In  exirciiie  cases, 
where  the  labor  has  been  prolonged,  there  is  sometimes  found,  asso- 
ciated with  the  scalp-tumor,  a  separation  of  both  the  periosteum  and 
the  dura  mater  from  the  underlying  segment  of  the  cninium. 

Diagnosis.— The  diagnosis  of  cranial  presentations  by  external  pal- 
pation is  asually  not  difHcult.     The  head  is  recognized  by  its  bardnces, 
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its  rounded  form,  it,'  separation  from  the  trunk  by  the  neck,  and  the 
ease  with  wliich  ballnlloment  is  produced.  Soriietime-s  by  pressure 
upon  the  cranial  bones,  a  peculiar  parchment-like  crackle  is  elicited, 
which  is  perceptible  even  through  the  abdominal  parietes.^  Tl»e 
breech,  on  the  contrary,  is  of  uneven  shajie,  of  smaller  eiize,  and  of 

•  Tarmer  et  Chaxteeuil,  p.  686. 

f  Fasbe-mier,  Monnls-tchr.  f.  Geburt«k.,  Bil.  xxxiii,  p.  4U5.  Dr.  P.  F.  Mundt^ 
has  recently  furnished  an  excellent  r^jninU  of  the  suliject  of  dimgtuMia  by  external 
exaniinntton  iu  au  esMj  teitued  Obstetric  Pulpaltou. 
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fter  oonsistonce.  The  feet  are  foand  iu  close  proximity.  Ballottemcut 
i^bsctire  on  aocouiit  of  tho  brood  conuectiou  betwccu  the  breech  and 
0libtrank.  Under  favorable  conditions  tlio  back  presents  upon  one  side 
of  the  uierua  a  broad,  iwilpable  surface  without  distinctive  bony  projec- 
tions. The  outline  of  the  dorsal  surface  may  be  rendered  more  diatinct 
by  downward  pressure  exerted  over  the  fuudus  upon  tho  breech  of  the 
chiKt.  The  jwsition  of  the  ehihi  is  determined — 1.  By  the  fetal  heart, 
which,  except  iu  face-prcseutations,  is  heard  most  distinctly  over  the 
dorsal  surface ;  S.  By  tho  dii-ection  of  the  feet,  which  are  situated  upon 
the  abdominal  side  of  the  child. 

Upon  examination  made  per  vaginam  the  liead  is  felt  as  a  hard, 
rotind,  smooth  body,  characterized  by  the  sntures  and  fontanelles,  and 
aitfficieutly  large  to  fill  the  space  of  the  pelvis.  Before  the  rujHuro  of 
the  inembrunefi,  investigations  shoald  be  conducted  in  the  iutervals  be- 
tween the  pains,  i.  e.,  while  the  membranes  arc  lax  and  deprospible.  If 
the  head  is  high,  and  retreats  before  tho  examining  fingt^r,  it  should  be 
steadied  by  counter-pre^ure  applied  to  the  fundus  uteri  through  the 
abdominal  walls. 

The  suiurty  and  fontanelles  are  best  made  out  after  niptnre  of  the 
membnim*o.  In  pitsaing  tho  extremity  of  the  iudex-tinger  backward 
OTer  the  cranium  toward  the  sacnim,  the  sagittal  suture  is  usually  en- 
countered. At  the  extremities  of  the  sagittal  suture  the  two  fonta- 
Ddlea  are  perceived,  distinguishable  from  one  another  by  tho  diffcreuces 
m  lize  and  shape.  In  exceptional  cases  the  extreme  compression  of 
t\w  bones  of  the  skull  may  render  the  large  fontauelle  scai'cely  recog- 
nizable; in  otber»,  again,  the  presence  of  membran(uis  spaces  in  the 
line  of  the  sagitt4Ll  suture,  fissures  at  the  apex  of  the  occipital  bone,  or 
thi'  existence  of  ossa  triquetra  near  the  site  of  the  small  fonUinelle,  may 
cause  perplexity,  and  lead  to  errors  in  the  diagnosis  of  head  positions. 
It  ia  therefore  well  to  boar  in  mind,  as  sj)ecial  marks  of  distinction, 
that  the  small  fontanelle  furnishes  the  meeting-point  of  three  sutures, 
while  fonr  sntures  meet  at  the  large  fontanelle. 

The  sagittal  suture  pursues  a  straight  course,  forming  a  right  angle 
with  the  coronal  and  an  olituee  angle  with  the  lambda  suture.  An- 
teriorly it  is  continuous  with  the  frontal  suture;  posteriorly  it  ends 
abruptly  at  the  occipital  bone.  The  lambda  suture,  which  is  the  only 
one  liable  to  be  mistaken  for  the  preceding,  is  distinguished  by  its 
cnrrilinear  direction,  by  tho  greater  thickness  nf  the  parietal  borders, 
and  by  the  depressirm  of  tho  occipita!  beneath  tho  parietal  bones. 

When  the  sutures  are  masked  by  the  presence  of  a  large  scaljK 
tnmor,  it  is  still  possible  in  most  cases  to  diagnose  the  position  by 
poahing  the  finger  up  behind  the  symphysis  pubis  and  focliug  for 
the  ear. 
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CHAPTER   X. 

MECHANISM  OF  LA  BOR.-~( Continued.) 

Face  presentations. — Prcqnoncy. — Causes.— Mechanism.— I)esoent  and  extension.— 
Rdtatiun. — Flexion. — Ext«rual  Kutatiou.»Abiioriniil  iiieclmnisin.— ^ToiiBfiriirii- 
tion  of  head.  — Diagnosis. — Prugiiosls. — Treulmeul. — Brow  present alioiis.— 
Bnech  presentations. — Tausfs. — Diagnosis. — Mech&ni.siu. — Irregular  luecbaa- 
ism. — Cod  figuration. — Prognosis. — Treatment, 

Face  Presentations. 

In  facial  presentations,  in  place  of  the  normal  attitude  of  the  fu'tiifi, 
the  chin  is  extended,  the  occiput  is  reflected  agiiiusl  the  neck,  and  the 
face  with  the  frontal  portion  of  the  skull  occupies  the  entrance  to  the 
pelvis.  It  is  uot  a  very  common  anomaly,  havinjf  occurred,  according 
to  Pinard,  3::!0  times  in  81,711  confinements  at  the  Maternit6  in  Pari.s 
or,  in  round  numbers,  ouce  in  250  cases.* 

Causes. — The  causes  of  face  presentations  are  imperfectly  known. 
Clinical  observation  has^  however,  succeeded  in  connecting  the  exten- 
sion of  the  head  in  the  pelvic  canal  witli  a  variety  of  predisjwsing  ron- 
ditious.  To  Ablfeldf  we  are  indebted  for  a  collection  of  associaUhl 
events  derived  from  n  careful  analysis  of  well-observed  coses.  From 
these,  the  following  are  selected  because  of  their  more  palpable  con- 
nection with  the  i>henomeiiou  in  question  : 

Separation  of  the  chin  from  the  chest,  resulting  from  congenital  en- 
largement of  the  thyroid  gland;  from  increased  size  of  the  chest  in- 
terfering with  llexiou ;  from  stricture  of  the  cervix  about  the  neck  of 
the  child,  the  uterine  walls  abiding  to  the  ciroumferenco  of  the  thorax; 
from  the  mobility  of  the  foetus,  either  because  of  its  small  size  or  from 
excess  of  amniotic  fluid  ;  from  oblique  positions  of  the  child  and  of  the 
uterus,  especially  iu  cases  of  rapid  esc»i>e  of  the  amniotic  fluid;  and 
from  coiling  of  the  cord  around  the  hciid  of  the  fa?tus.  llecker  J  lara 
great  stress  upon  the  shape  of  the  child*s  head,  and  has  endeavored 
to  establish  a  connection  between  face  presentations  and  unusual  length 
of  the  occiput.  To  be  sure,  after  birth  in  face  presentations  the  hind- 
head  is  often  found  to  nearly  eqiml  in  length  the  anterior  portion,  and 
it  is  easy  to  see  that,  were  such  the  cjee  at  the  beginning  of  labor,  the 
question  of  extension  or  flexion  would  always  be  in  suspense;  but,  in 
most  cases,  the  shape  is  tho  effect  rather  than  the  cause  of  the  presen- 
tation. Still,  Hcckcr  and  others  have  reported  instances  where  tho 
elongation,  instead  of  proving  temporary,  persisted  after  delivery,  and 
therefore,  it  was  fair  to  assume,  had  existed  as  a  pre-natal  condition. 

*  Chabpenttcb,  Contributions  A  1'6tude  des  pr^cntalionsdelafiue^p.  10. 
f  Ahlfeld,  Die  Ent.^tehutig  der  Slini-  und  CrwichLslagen. 
i  UscK£R,  Ueber  div  SchSdelft^riu  bei  Gesicbt«lageii, 
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The  resistance  encountered  by  tho  occipnt,  which  conrerta  partial 
into  complete  extension  of  the  head,  may  be  furnished  by  either  llie 
uterine  or  the  pelvic  walls. 

Most  writera  ascribe  great  importance  to  oblique  positions  of  tho 
fcBtuB  and  of  the  uterus  in  tho  etiology  of  face  presentations.  In  mul- 
Upttne,  the  former  arc  not  uncommon  during  pregnancy,  the  liead 
then  resting  n]»on  an  iliac  fossiL  As  a  rule,  however,  the  first  puiua 
•Inughten  the  foetus,  tlio  uarrowiiij^  of  t)ie  uterus  in  its  Iransvcrso 
diameter  serving  to  press  the  breech  toward  tho  fundus  and  the  head 
into  the  pelria.  So  long  as  the  back  of  tho  child  isdirected  duwnwarJ, 
the  rectitio-ation  would  inevitably  be  followed  by  head-flexion.  When, 
^vover,  the  back  is  turned  toward  the  fundus,  and  the  change  to  tho 
♦frrtical  attitude  is  not  readily  effected,  the  j>re8Bure  of  the  adjacent 
uterine  wall  may,  during  coiitruction,  act  in  a  Bpecial  degree  upon  the 
occiput,  and  direct  it  backwai'd  toward  the  neck,  while  the  forehead 
sinks  forward  into  the  brim  of  tho  pelvis.  Tliis  movement  is  often 
tcmpomrv,  and  with  the  descent  of  the  child  the  resistance  encoun- 
tered by  the  forehe4ui  may  exceed  that  met  with  from  tlie  oooijiut,  and 
thas  in  the  end  flexion  may  follow  in  the  ordinary  manuer.  If,  how- 
ever, the  exU'Union  continues,  a  point  is  finally  reached  at  which  the 
propelling  force  is  exerted  e|>ecially  in  the  direction  of  the  chin,  now 
ooDveried  into  tho  short  end  of  the  lever,  and  the  face  presentation 
bwomcs  complete.  In  the  sumo  way,  extension  may  be  produced  when 
the  occiput  is  arrested  at  the  linea  innomiuata,  an  accident  most  likely 
to  occur  in  transverse  narrowing  of  tho  pelvis,  and,  again,  in  tlattened 
pelrefi  -when  the  bi-parietal  diameter  is  arrested  by  the  contracted  con- 
jognte.  The  mechanism  of  head-flexion  may  likewise  be  interfered 
with  by  a  pndapsed  extremity  encroacliing  upon  the  pelvic  space. 

lu  lateral  obliquity  of  the  uterus,, tho  curvature  of  the  uterine  canal 
farora  the  production  of  face  presentations  when  the  back  of  the  child 
conforms  to  the  convexity  of  the  lower  surface,  as  the  propelling  force, 
which  is  transmitted  in  the  axis  of  the  uterus,  then  juisw's  along  the 
anterior  aiipent  of  the  fiutus,  and  increases  the  tendency  of  the  fore- 
htfttd  to  de^'end. 

While  in  vertex  presentations  the  left  dorsal  iwsitions  are  nearly 
tliree  timea  as  frequent  as  the  right,  in  face  presentations  tlie  differ- 
ence is  very  small.*     Both  Duuca^  |  and  Sehroedcr  I  ascribe  this  rclo- 

*  SUtislics  are  ts  jet  not  sufficiently  numerous  to  determine  the  question  as  t^ 
which  iLWilion  actually  occurs  most  frpquenily.  Dubois  and  IK-sormeaux  <l>ioll<»n- 
nAine-,  in  thirty  volumes,  p.  884)  rtportetl  eiglity-flvo  cases.  Of  these,  in  forty-fivo 
the  chin  was  turned  to  tho  ri};ht.  while  in  thirtT-ei^ht  It  was  directed  to  tho  left. 
Dr.  A.  Wahher  (Winckel's  Berichte,  ltd.  iii,  p.  '2l2)  reported  from  tho  Dresden 
l4Titi^<in  tnf>titute  l)iirty-<>nc  ca»c'9.  Of  these,  the  chin  was  turned  to  the  left 
tweoiy-one  times,  to  the  right  ten  timed. 

♦  iKrjci'AX.  Edintmrgh  Obstet.  Trans..  toI.  »,  p.  108. 
I  ScoaoKUCB,  Lchrbuch  der  GeburtshQKc,  p.  183. 
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tive  preponderance  of  face  presentations  with  the  chin  directed  to  the 
left  to  tiie  constancy  of  right  hiteral  obliquity  of  the  nienis. 

Alilfeld  *  mentions  further  that  it  is  not  infrequent  for  extension 
to  take  plttco  within  tlie  pelvic  cavity,  the  arrest  of  the  occiput  result- 
ing from  an  nnusual  projection  of  the  spines  of  the  ischis. 

The  Mt^cha.vism  op  Face  Pkesen'TATIoss. 

As  in  rcrtex  presentations,  tlic  dorsum  of  the  child  may  be  turned 
to  the  ri^ht  or  Co  the  left  side.     The  position  of  the  face  is  usually 
dcsiffnated  by  the  direction  of  the  chin.     Wo  dt.<tinguiithf  therefore: 
Right  mento-iliiic  positions  (chin  to  right  ilium); 
I>eft  mento-iliac  positions  (chin  to  left  iUnm). 
Most  frequently  the  face  occupies  the  right  oblique  diameter  of  the 
pclvia.     The  common  positions   are,  therefore,  the   right  mento-iliac 

posterior  and  the  left  mento-iliao 
anterior;  still,  it  is  by  no  means 
nirc  for  the  face  to  ent4?r  the 
pelvis  transversely,  probably  be- 
cause of  the  frc(|nent  associntion 
of  face  presentations  with  a  nar- 
rowing of  the  conjugate. 

Desoent  and  Extension.  — 
These  two  movemen[fi,  like  de- 
scent and  flexion  in  vertex  pre- 
sentations, arc  conjoine<l  — not 
distinct  from  one  another.  At 
the  brim,  the  large  foutauelle  is 
easily  reached,  while  the  chin  is 
inaccessible.  As  the  vertebral 
column  is  sitaatcd,  in  face  pres- 
entations, nearer  to  the  chin  than 
the  (tcciput,  extension  is  acconi- 
plished  in  obedience  to  the  same 
rules  which  produce  flexion  in 
vertex  coses.  With  the  descent 
of  the  head  through  the  pelvic 
channel,  the  chin  sinks  deeper 
and  deeper,  while  the  occiput  is 
pushed  backward  and  pressed 
firmly  against  the  dorsal  surface 
of  the  child.  The  degree  of  extension  at  the  <lilTerent  stages  of  the 
descent  is  measured  by  the  relative  positions  of  the  chin  and  the  largo 
fontanelle. 

The  engagement  of  the  head  is  usually  slow  and  accomplished  with 

*  AflLFELD.  ioc.  cit.,  p.  63. 
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difficulty,  owing  to  the  fnct  that  tho  neck  and  posterior  portion  of  the 
h«wl  oilier  the  excavation  at  the  8ame  lime.  The  descent  of  the  bead 
is  normallj  liniiteil  by  the  length  of  the  child's  neck,  as  it  is  imly  in  the 
caae  of  a  rery  small  child,  or  exceptionally  roomy  pelvis,  that  the  head 
aiid  upper  portion  of  the  thorax  can  enter  the  pelvis  siniultaneonsly. 

When  the  face  reaches  the  [wlvic  floor,  a  alight  degree  of  lateral 
obliquity  is  produced,  the  cheek  directed  toward  the  pnlies  advancing 
aomewhat  more  rapidly  than  the  one  turned  t<i  the  sacnim. 

RotatioD. — When  the  chin  has  descended  along  the  lateral  or  pos- 
terior wall  of  the  pelvis  until  the  thorax  reaches  the  linea  innominata, 
further  progress  is  only  rendered  possible  when  the  chin  rotates  forward 
And  engages  beneath  the  arch  of  the  pubes.     Tlie  mechanism  of  ohiu- 


Plo-  107.  -Enxaffcmeot  at  ihr  brati  Id  fsor  prvwoiaUonu.    iTamtar  si  ChmiiLnmU.) 

ToUtioD  is  the  same  portrayed  in  vertex  presentations.  When  extension 
ia  complete,  the  chin,  tis  the  motst  dependent  portion,  glides  downward 
•nd  forward  upon  tho  porinanini,  and  the  malar  bone  is  pressed  between 
the  pubic  rami.  Wo  have  seen  ulreudy  that  the  pressure  above  the 
pnbie  arch  diminishes  from  before  backward,  while  below  it  diminishes 
from  behind  forward.  In  accordance  with  the  mechanical  principle, 
that  a  !K>dy  subjected  to  varying  pressures  moves  in  the  direction  of 
IvMt  pressure,  the  chin  or  deeper  portion  turns  to  the  front,  while  the 
crmuial  vault  rotates  into  the  hollow  of  the  sacrum.  To  this  movement 
the  unequal  length  of  the  two  extremities  of  the  lever,  measuring  from 
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the  malar  bone  to  the  top  of  the  forehead  on  the  one  side,  and  from  the 
malar  bono  to  the  chin  upon  the  other,  contributes  in  an  important 
degret).* 

Flexion. ^After  rotutinn,  the  chin  emerges  beneath  the  pnbic  arch, 
the  shoulders  press  upon  ihe  base  of  the  skull,  the  perinmum  becomes 
rounded  by  the  cranial  vault,  and,  finally,  as  the  head  pcrforniB  tlic 
movement  of  flexion  in  obedience  to  the  forward  impulse  imparted  by 
the  pi"rinn!um,  the  chiu  rounds  the  Bymphysia,  while  the  mouth,  the 
nose,  the  brow,  the  vertex,  and  the  occiput  appear  in^necession  at  the 
posterior  ('ommi.ssure  of  the  vulva. 

Extenial  Rotation.— When  the  delivery  of  the  head  is  complete, 
the  shoulders  rotate  into  the  antero-posterior  diameter  of  the  pelvia, 
the  chin  turning  in  eorrcBpondencc,  in  right  mento-iliac  positions,  to 
the  right  thigh  ;  ju  left  mento-iliac  positions,  to  the  left  thigh. 

Abnormal  Mechanism. 

In  a  fcetus  of  small  size,  the  face  may,  when  it  meets  with  slight 
resistance  from  the  pcriiia^nui,  be  borne  in  any  of  the  pelvic  diameters. 
Instances  of  spontaneous  dt-Uvery  without  anterior  rotation  of  the  cUii 


\ 
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Fxa.  106.— Mcchanista  uf  focv  preneututJuiu.    (Schuhw.) 

are,  however^  extremely  rare.  The  egress  of  the  face  in  the  transverse 
diameter  is  possible  in  a  shallow,  rachitic  pelvis,  flattened  in  the  conju- 
gate at  the  brim,  and  wiile  between  the  ischia  at  tlie  outlet.    The  head 

*  Xabxiea  et  CBAMTBEL'tL,  loc.  cit.,  p.  G58, 
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%m^tge9  with  the  chin  resting  upon  one  of  the  ischio-pubic  ramif 
around  which  the  rotation  of  the  meato-occipitul  diameter  takes  plac-e. 
Aa  the  movement  is  associated  with  excessive  stretching  of  the  mt-k,  it 
ii  evident  that  its  execution  is  favored  by  the  tensile  condition  ol  the 
timMa  which  follows  death  of  the  foetus. 

At  fall  term,  the  face  presenting,  spontaneous  delivery  in  mento- 
W  positions  is  not  practicable.     This  becomes  evident  when  we 
f  ihttt,  owing  to  the  length  of  the  sacral  wall,  the  chin  can  not  de- 
scend to  the  fourchette  without  an  incredible  fattening  of  the  cranial 


Vin.  109.  —Face  pmentatloa,  chin  to  tb«  reAr,    (Boil««.) 

• 

vanlt  and  the  simultaneons  entrance  of  the  chest  into  the  pelvic  cavity. 
It  is  claimed,  however,  that  when  the  head  is  «mall  and  compressible  it 
maj  stretch  either  the  sacro-sciatic  ligaments  when  oblique,  or  the 
pcriiueum  after  passing  the  extremity  of  the  sacrum,  to  nn  extent 
BufHcient  to  permit  the  descent  of  the  occiput  heneuth  the  pubic  arch, 
sad  the  couversjion  of  the  face  into  a  vertex-presentation. 


COJiFIOURATIOX   OP   THE    ITeaD    IN    FacE    PrESEXTATIOXS. 

In  face  presentations  the  vault  of  the  cranium  is  flattened,  so  that 
the  aagittal  suture  rumt  from  foutanclle  to  fontanetle  in  ntmrly  a  huri< 
sonlal  line  ;  the  flquamons  portion  of  the  occipital  bone  is  putihrd  back- 
ward»  while  in  both  the  occipital  and  frontal  bones  the  convexity  is  in- 
crmMd.  As  a  result,  there  is  an  augmoutation  of  the  transverse,  the 
occtpito-frontal,  and  occipito-mental  diameters,  while  the  sub-ocoipito- 
brsginatic  is  diminished.     The  maximum  diameter  either  corresponds 
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Fio.  110.— Outline  of  tuAil  born  with  face  prcaeafiuj;. 


to  tlie  occipito-mental,  or  terminates  posteriorly  at  a  point  below  the 

apex  of  the  oucipnt.* 

The  sero-sangnineonff  tumor,  which  forma  upon  the  presuming  part 

as  u  consequence  of  the  diminisheU  pressure,  occupies  the  lower  portion 

of  the  malar  region,  and 
the  corner  of  the  mouth 
(left  mento-iliac  position, 
left  cheek ;  right  xncnto- 
.  ^^        ...—-*""  jf^    \      *^'^  position,  right  cheek) 

I  ^ --"•■\^       ^/        \    in  mento-anterior  positions, 

V     _^— *■'*"'**'  '*■■  y  1    and  the  upper  portion  of 

the  malar  region,  and  even 
the  eye,  iu  men  to- posterior 
positions.  The  integu- 
metits  of  the  cheek  assume 
a  blackish-blue  color;  the 
tumefaction  of  the  lids  is 
such  that  at  birth  the  eyea 
are  closed,  and  sanguincoufi 

effusions  are  found  upon  the  ocular  conjunctiva;  and  tho  mouthy  when 

involved,  beromea  swollen  and  distorted,  so  thut  suction  is  sometimes 

interfered  with  for  several 

days  aft^T  birth. 

Diagnosis.— At  a   time 

when  a  portion  of  the  head 

still  remains  above  the  level 

of    the   pelvic   brim,  it  is         /  n,  /  ^' 

not  infrequently  possible  to 

form  a  diagnosis  from  ex-      /  ./?' 

teruul  munipulations  alone. 

Thus,     by     making     deep 

pressure  with   the   tips  of 

the  fingers  above  the  sym-        \  /  /    / 

physis  pubis,  the  cranium  ^'  • 

may,  under   favorable  cir- 
cumstances, be   recognize*! 

upon  one  side  of  the  pelvis, 

together    with     tho     sharp 

angle    formetl   at    the    neck  rm.  in.— Swne  head  flre  days  later.    (Budio.) 

between    the    occiput   and 

the  dorsum  of  the  fa»tU8.     As  the  heart  is  heard  with  greatest  dis- 

tinctnefis  over   tho   anterior   portion  of   the  chest  in   face  presenta- 
tions, confirmatory   evidence   of   tho   latter  is  afforded   by  detecting 

the  presence  of  the  fetal  extremities,  and  the  heart-sounds  upon  the 

•  DuoiN,  loc.  eit,,  !>,  77. 
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rtet  instcAd  of,  as  in  vertex  presoutatious,  upon  opposite  sides  of 
be  trunk. 

Upon  int-emal  examination,  the  distinct  peculiarities  are  a  high 
position  of  the  pn^KtMitinR  part,  a  flattening  of  the  vanrinal  fornix,  ami, 
through  the  intervening  tissues,  the  recognition  of  the  smooth  forehead, 
oontraating  with  the  uneven  surfwc  of  the  face.  Throngli  the  dilatetl 
cervix  the  finger  detects  the  forehead,  the  bridge  of  the  nose,  the 
Dostrila,  the  orbits,  the  matar  bones,  the  alveolar  processes  of  the  jaw» 
the  mouth,  and.  when  extension  ia  complete,  the  pointed  chin.  In- 
atMioes  have,  indeed,  boon  recorded  where,  in  advanced  labor,  the  dis- 
torted face  has  been  confounded  with  the  breech,  the  inexperienced 
ohftcrvcr  mistaking  the  swollen  cheeks  for  the  nates,  the  malar  bones 
for  the  i^hia,  the  nose  for  the  tip  of  the  coccyx,  the  cpdematoiis  eyelids 
for  the  scrotum,  and  the  mouth  for  the  auus.  Such  an  error  is  best 
avoided  by  deliberation  in  exploring  the  presenting  part.  With  proiwr 
caro  the  smooth  forehead,  the  bri<Igo  of  the  nuse,  the  hard  orbital 
borders,  the  chin,  and  especially  the  mouth,  through  which  the  jaws 
can  be  felt,  afford  suilicient  data  for  a  correct  diagnosis. 

Pro^osis. — According  to  the  statistics  of  Wiuckel,*  the  mortality 
of  the  children  in  face  presentations  amounted  to  thirteen  per  cent, 
while  that  of  the  mothers  reache<i  as  high  as  six  per  cent  Thus, 
ilioagh  spontaneous  delivery  is  the  rule  in  face  presentations,  the 
dangers  to  both  mother  and  child  are  considerably  greater  than  in 
ntrtex  presentations.  The  causes  of  the  Ic^ss  favorable  prognosis  are 
to  b«  looked  for  in  the  iucreaseil  peripheral  hea<l  uieasurenient^,  which 
engage  auooessivcly  in  the  different  planes  of  the  obstetric  ciuial,  and 
consequently  from  the  increased  reciprocal  pressure  exerted  between 
the  heaii  and  the  soft  parts,  and  partly  from  the  compression  of  the 
veins  of  the  neck  by  the  anterior  wall  of  the  pelvis.  Though  the 
iTerage  Ifcngth  of  hibor  does  not  much  exceed  that  of  normal  presen- 
"t»tiou^,f  the  duration  is  more  readily  affected  by  minor  disturbances, 
sucb  as  weak  pains,  moderately  contracted  jrelves,  and  rigidity  of  the 
obstetric  canal.  At  the  same  time,  the  prolongation  of  labor  in  these 
ca«es  is  attoiuted  by  mure  disastrous  consequences,  and  calls  more 
fre*piently  for  the  resources  of  art  to  complete  the  delivery. 

Treatment. — The  first  rule  in  the  treatment  of  face  presentations  is 
to  carefully  avoid  prematurely  rupturing  the  membmnus.  The  face  ia 
ill  adapted  to  serve  the  purpos*^  of  a  dilator  to  the  cervical  canal,  and 
early  njptnre  is  apt  to  be  followed  by  complete  escape  of  the  amniotic 
fluid — an  accident  always  to  bo  drea^led,  but  specially  serious  in  face- 
presontationii,  where  the  umbilical  cord  is  exposed  to  pressure  between 
the  anterior  surface  of  the  child  and  the  uterine  wall.  Kxaminatioua 
mtde  with  a  view  to  diagnosis  should  therefore  be  conducted  with 

•  WisfrKEL.  Pttlholofjie  Jer  (.luhurtshQlfe,  p.  89. 
f  WiLTUKtt,  Wlvckul's  Itfrichtf,  Bd.  tii.  p.  3L0. 


199 


LABOR. 


great  care,  during  an  interral  between  the  pa)ns»  and  their  repetition 
should  be  avoided  when  the  requisite  information  hns  once  been  ob- 
tained. During  the  progre^  of  the  first  stage  of  labor,  it  is  nMsom- 
mendod  to  place  the  mother  upon  the  side  toward  which  tlio  chin  of 
the  child  U  turned^  with  a  view  of  favoring  extension  and  rotation. 

Because  of  the  uncertainties  of  the  ])rognoijis  in  face  presentations, 
many  manwuvrea  have  been  proposed  for  the  couveralon  of  the  latter 
into  normal  prenentations.  The  manipulations  chiefly  reromniende<I 
consist  of  either  puijliing  up  the  face  or  drawing  down  the  occiput, 
with  the  fingers  passed  through  the  cervical  canal.  Though  occasion- 
ally successful^  they  have  been  discountenanced  at  least  in  mento-an- 
terior  positions  by  most  obstetric  writers,  because  experience  has  shown 
the  results  to  be  by  no  means  commensurate  with  the  dangers  incurred. 
Schutz*  has,  however,  suggested  a  rational  plan  for  reducing  the  ex- 
tended head  by  external  manipulations  only,  wliioh  avoids  tlio  objec- 
tions to  the  earlier  methods.  His  mamonvre  consists  in  restoring  the 
normal  attitude  of  the  bofly  by  flexing  the  trunk,  and  leaving  the  head 
to  resume  apontaneously  its  proper  position  as  it  sinks  into  the  pelvis. 
It  is  performed  by  seizing  the  shoulder  and  breast  with  the  hand 
through  the  abdominal  walls;  then  lifting  the  chest  upward  and  press- 
ing it  backward,  at  the  same  time  steadying  or  raising  the  breech  with 
the  other  hand  applied  near  the  fundus,  so  as  to  make  the  long  axis  of 
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FUH.  Il*-1H.-Dtofrmm  shoning  St^haUt'ii  nwt>inr1  of  oonvrrtln;  face  pmenutloo*  into  rertex 

piV*>tltAU00H. 

the  child  conform  to  that  of  the  uterus,  and,  finally,  pressing  the  breech 
directly  downward.  As  the  child  is  raised,  the  occiput  is  allowed  to 
descend,  and  then,  as  the  body  is  bent  forward,  head-flexion  is  pro- 
duced by  the  resistance  uf  the  side  walls  of  the  pelvis.     Schatz  illns- 

•  SciiATi,  Die  Cmwandhnig  von  Gesichtelage,  etc.,  Arch.  f.  Gynaek.,  Bd-  t, 
p.  318. 
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trACes  these  movements  by  the  accompanying  diagrams.  If,  owing  to 
ita  eloration,  the  head  tends  to  move  to  one  side  wlien  backwurd  press- 
ara  \a  made  upon  the  chest,  the  place  of  the  pelvic  wall  may  l>e  giij»- 
pUe*l  by  external  pressure  exerted  by  an  assistant.  The  time  for  at- 
Mmpliug  this  manipulacion  is  previous  to  the  rupture  of  the  mem- 
branes. The  requisites  for  success  are  experience  in  mapping  ont  the 
fetal  outlines  by  external  palpation^  and  the  absence  of  abdominal  and 
aterine  irritability.  After  rupture  of  the  membranes,  great  care  must 
be  evercise(i  in  vaginal  explorations,  to  avoid  injuring  the  eyes  or 
exciting  premature  respiratory  movements  by  allowing  air  to  enter  the 
mouth. 

If  the  chin  remains  persistently  directed  to  the  rear,  rotation  may 
MMnetimes  be  promoted  by  either  pressing  forward  with  two  fingers 
Dpon  tlie  lower  jaw,  or  by  pushing  the  forehead  backward  and  upward, 
to  produce  a  deep  descent  of  the  chin.  To  be  effective,  either  manipu- 
lation shtmid  be  executed  during  a  pain.  lI'Hlge  advocates  the  vectis, 
and  othoTB  a  blade  of  the  forceiis,  as  of  use  in  correcting  mento-poste- 
rior  positiona.  As  a  rule,  however,  good  pains  and  complete  extension 
m  the  conditions  most  likely  to  effect  tlie  forward  movement  of  the 
chin.  It  is  pmctioally  of  import^mce  to  bear  in  mind  that  tardy  rota- 
tion is  characteristic  of  face  presentations.  If,  however,  the  face  re- 
mains persistently  tnmeil  to  the  rear,  before  resorting  to  craniotomy, 
an  attempt  to  produce  head  flexion  by  Baudelocrjue^s  metho<l  is  ad- 
missible. This  consists  in  making  upward  prcrisure  with  two  lingers 
— first  n]M>n  the  chin,  and  then  in  succession  upon  the  fossa"  canin» 
and  npon  the  brow.  Zicgcinipeck  *  has  recently  reported  a  case  where 
interference  was  delayed  luitil  uterine  rupture  threatened,  in  which 
he  SQOoeedcd  in  Hexing  the  head  by  combining  the  metho<l  of  Bau- 
deloeqae  with  that  of  Schatz.  By  the  latter,  an  assistant  succeeded 
in  raising  the  brow  to  the  level  of  the  pelvic  brim,  while  Ziegen- 
■peck  used  pressure  through  the  abdominal' walls /Upon  the  occiput, 
and  with  the  internal  baud  upon  the  fncc^  until  a  vertex  presenta- 
uon  was  effected.  The  child  was  bom  living,  and  the  mothor  made 
a  S^knI  recover)*.  The  treatment,  in  cases  where  all  measures  prove 
hwSeetiTe  to  secure  a  favorable  change  of  position,  and  dangers  ac- 
erne  from  deUy  to  either  mother  or  child,  belongs  to  the  domain  of 
opefative  midwifer)'. 

During  heod-expulsioa  caution  must  be  used  in  supporting  the 
perimeam,  in  onler  not  to  injure  the  neck  by  too  strong  forward  preas- 
nro  against  the  anterior  wall  of  the  pelvis. 

It  is  «afe  to  assure  the  bystanders  that  the  distortion  of  the  face  and 
the  extension  of  the  head  after  delivery  will  disappear  spontaneously  in 
the  oonrse  of  from  twenty-four  to  forty-eight  hours. 

*  ZtcoixsrKCK,  Beitrag  zur  Cehaodhing  der  Gesicht*]Agen  klinUchc  Vortrlge, 
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Brow  Peesektations. 

In  brow  presentations  the  head  occupioa  a  position  int<^rmediate 
between  flexion  anil  extension.  Of  necessity  every  fuce  preacntjiliou 
has  become  such  after  iirst  passing  thrtnigh  the  frontai  stage.  A  tem- 
porary dip  of  the  large  funtauelle  in  the  earlier  period  of  labor  id  by  no 
means  uncommon.  With  the  advance  of  the  head,  however,  tlio  resist- 
anco  encountered  usually  causes  the  complete  descent  of  either  the  chin 
or  the  occiput.  The  causes  of  brow  presentations  are,  in  the  main,  tho 
game  as  those  given  for  presentations  of  the  face,  viz.,  obli<iuity  of  the 
uterus  and  fuHus,  eulargemcuts  of  the  neck  and  thorax,  contracted 
pelvis,  exeessive  mobility  of  the  fn'tus,  and  partial  cervical  strictuR*. 

The  diagnosis  is  made  by  recognizing  the  apex  of  the  forehwtd  in 
the  pelvic  canal,  with  the  orbits  and  tho  root  of  the  noso  npou  one 
side,  and  the  large  fontauelle  and  parietal  bones  upon  the  other.     At 

tho  brim  the  frontal  suturo 
is    usually    transverse,    but 
beconiea  oblique  in  iis  prog- 
ress toward  the  pelvic  outlet 
A  small  head  may  pass 
through  a  roomy  i>elvis,  tho 
brow    presenting,    without 
injury  to  either  mother  or 
child.      In   the   mechanism 
of     delivery    the    forehead 
turns  to   the  front  and  ap- 
pears at  the  vulva,  the  upper 
maxilla  resting  against  the 
sjTuphysis  and  the  cranium 
lying  in  the  hollow  of  the 
sacrum  and  upon  the  peri- 
neenm.     The  exit  is  accomplished  by  tho  cranial  vaidt  first  sweeping 
forward  over  the  perinjpum;  the  upper  jaw,  the  mouth,  and  tho  chin 
afterward  nuikiug  tlieir  appearance  beneath  the  symphysis  pubis. 

Sometimes,  though  usually  only  when  the  forcepa  is  nsed,  tho 
hood  may  be  dolivered  in  tho  transverse  diameter.  In  spontaneous 
caflcs  tho  superior  maxilla  finds  a  point  of  snj)port  against  one  ischio- 
pubic  ramus,  while  the  cranium  rotates  transversely  through  the  vnlvik 
When  the  face  turns  posteriorly,  delivery  of  a  living  child  is  scarcely 
possible. 

The  configuration  of  the  head  is  very  striking.  The  swelling  of 
tho  integuments  extends  from  the  root  of  the  nose  to  tho  upper  angle 
of  the  large  fontauelle.  The  Jorehcad  is  nearly  perpendicular,  while 
the  parietal  and  occipital  bones  form  a  slope  which  inclines  downward 
and  backward.    The  mento-frontal  and  sub-occipi to-frontal  diamotcrB 


PlO.  tl5.-OuUliM»rhMu)a,rt*TiMlrtTr,  tliebrow 
preMUiiutc.    (Budln-j 
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Kn  incroaBed,  while  tho  diatance  between  the  cbtn  and  a  point  in  tho 
saj^ttaJ  suture  antyrior  to  the  occiput  is  diininiitbed.  These  changes 
imjiart  to  the  head  a  triangular  sliapo.  The  peculiar  formation  is  ex- 
])huned  by  the  compression  of  the  oeeiptit  be&woen  tho  pelvis  and  tlie 
doml  surfoco  of  llio  child,  and  the  coropcnaatorj  elongation  whioh 
tAVe9  place  in  tJie  direction  of  the  forelioiid. 

The  prognosis  is  less  favorable  than  in  vertei  preaentations,  but  is 
hy  DO  meaot  ao  sinister  as  is  popularly  supposed.    Many  cases  of  ori^- 
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Fn-  110.— Brow  pnaraUtloa.  etibs»quetitl>-  coawrted  into  that  of  the  race.*    iMatrmltr 

BtwpltaL) 

rud  brow  pr««entattons  become  converted  into  face  or  vertei  presenta- 
tions during  the  progress  of  labor;  many  are  delivered  spontaneously, 
or  by  the  aid  of  the  forceps.     Craniotomy  is  rarely  called  for. 

AlILrKT^D  (Die  Entstchung  8tei»w-  und  GoHJi-htslagen)  fiinnHhos  twcnt}'-ux 
in  which  the  rcituU  t'l  lx>th  mother  and  child  is  given.  Fhjthcu  (Klinik 
^nv  allLiglicht'ti  ^ihurt.'Jiflt  flic  hen  ()]M:raiionoti,  p.  40)  gives  the  Uhior'uiB  of 
rcn  cmsv-t.  and  Bt  (ns  (Tfiti-  du  Ftetu?*.  p.  53)  the  history  of  one  case.  In  the 
ty-fmir  delivrries  there  wen;  two  inaternai  dciiths;  in  one  of  the  fatal  ctisoa 
ilgic  obUijue  (wlvU  existed  **  a  complication.  In  the  other  the  brow  ^pou- 
taDeowiy  changed  into  a  face  presentation.  There  were  ten  spontaneous  deliv- 
rrin.  Uw  brow  pnsenting,  with  four  doad  children,  but  one  died  previous  to 
Ittbor.  There  wcro  ten  easca  of  8]K)ntaneoiis  deUvery  in  which  the  liruw  during 
became  converted  int*i  cither  a  face  or  vertex  pre^entatiun.  Of  theau, 
died.  Fourteen  children  were  extracted  with  the  forceps,  nine  with 
presenting,  of  which  two  were  dead,  one  from  prolapsed  funis,  and 

"  Recovery  o|  both  mother  and  child.    (From  dnwing  of  A.  IT.  Fridenbcrg). 
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one  which  hnd  died  before  labor;  five,  after  conversion  into  fare  or  vertex  pres- 
entations, with  no  (leatliH.  Thu«i,  of  the  thirty-four  children  there  were  ktkd 
deaths,  but  of  the^c  four  only  cuuld  bu  attributed  to  the  presentation. 

From  the  foregoing,  it  is  evident  that  the  dutica  of  the  accoucheur, 
iu  the  presence  of  brow  presentation,  should  be  confined  to  efforta  to 
direct  the  labor  to  a  favorable  ternnination  bv  one  of  the  paths  indi* 
c&tcd  by  Nature.  At  the  brim,  previous  to  engagement,  the  dip  of  the 
anterior  fontauelle  is  often  temporary,  in  many  caaes  siraply  Hgtiifying 
a  narrowing  in  the  np[>er  oonjugutc-  \'en*ion,  tliorefore,  so  frequently 
recommended  with  a  view  to  the  substitution  of  diameters  more  con- 
formahle  to  those  of  the  pL'lviis  should  bo  limited  to  cases  wliore  the 
head  is  retained  at  t!ie  contracted  conjugate,  where  the  faulty  {>ositiou 
is  due  to  cervical  stricture  (Bayer),  and  where  speedy  delivery  is  de- 
manded in  the  interest  of  either  mother  or  child. 

Manual  attempts  to  convert  a  brow  presentation  into  one  of  the 
face  or  vertex  possess  more  legitimate  claims  to  favor.  The  method  of 
Baudelocquo  consists  in  seizing  the  heiul  with  the  entire  hand  intro- 
duced into  the  vagina,  lifting  it  to  the  brim,  and  then  drawing  the  oc- 
ciput downward  with  the  fingers  until  flexion  becomes  complete.  The 
procedure  was  bitterly  opposed  by  Chailly,*  who  urged  aguinst  it,  in 
addition  to  the  frequency  of  failure,  the  dangers  of  uterine  rupture,  of 
prolapse  of  the  conl,  and  the  inconveniences  arising  from  the  early 
evacuation  of  the  amniotic  fluid.  There  is  no  question  of  snocefts  by 
this  measure,  and,  if  care  is  exercised,  the  concurrent  risks  are  hardly 
sutticicnt  to  furnish  contra-indications.  At  any  rate,  it  would  be 
proper  to  make  the  attempt  when  brow  presentations  complicate  de- 
U\*ery  in  justo-minor  pelvis,  or  in  persistent  mcnto-posterior  positions, 
as  iu  thi?se  cases  craniotomy  is  the  only  alternative.  Complete  anits- 
thesia  facilitates  reduction.  While  elevating  the  head,  firm  counter- 
preasure  should  be  made  at  the  fundus  uteri.f 

Occasionally  tho  conversion  of  the  brow  into  a  vertex  or  face  pres- 
entation may  be  effected  by  pressure  exerted  during  a  pain  upon  re- 
spectively tho  occipital  or  frontal  extremity  of  the  head.  In  bringing 
down  the  vertex,  the  movement  should  be  aided  by  external  pressure 
made  with  the  disengaged  hatid  above  the  brim  of  the  pelvis.  When 
a  face  presentation  is  desired,  the  woman  should  be  made  to  lie  during 
labor  upon  the  side  to  which  the  chlld^s  abdomen  is  directed,  and  upon 
the  side  to  which  the  back  is  turned  when  the  descent  of  the  vertex  is 
aimed  at. 

SchatzJ  recommends,  with  the  view  to  the  production  of  a  face 

*  Chaillt-IIosoh^,  Tfrtite  prBti(|iic  des  aeoouchoraents,  p.  788. 

jVide  Parhy.  On  the  Use  of  the  Hand  to  correct  Unfarorablo  Presentations, 
etc.  Am.  Jour,  of  Obstet.,  vol.  viii,  p.  138. 

{  ScHATZ,  Die  Utiiwiindluug- vou  Qi^ichtslAgc  zu  Bintcrliaupt-'^lage,  etc,  Arch. 
f.  Oynaok.,  Bd.  ».  p.  328, 


MECHANISM  OF  LABOR. 


191 


presentation,  the  introduction  of  two  fingers  into  the  child*s  month, 
»nd  making  trnction  on  the  Ruperior  mnxilla. 

When  the  head  shows  a  disposition  to  revert  to  its  original  position 
Dn  as  prefisnrc  or  traction  is  8U8i>ended,  the  forceps  should  be 
iy  and  traction  made  in  such  a  manner  after  reposition  as  to 
hold  the  head  iu  the  direction  sought  for. 

In  case  ibe  brow  presentation  is  irreducible,  the  labor  should  be 
s]low4>il  to  continue  as  long  as  compatible  with  the  safety  of  the 
mother.  Owing  to  ita  plasticity,  the  head  often  adapts  itself  in  the 
most  surpri-^ing  manner  to  the  unfavorable  diameters  of  the  pelvis,  so 
that,  BVi*n  when  Bpontaneoua-  delivery  fails  to  take  place,  the  forceps  be- 
come available.  In  mento-i>08tenor  ]>ositions,  efforts  should  be  made 
with  the  Bngers,  or  tlie  vectis,  to  rotate  the  chin  forward.  In  fixed 
mento-pusterior  positions^  the  use  of  the  forceps  is  impossible,  and  the 
conT<»rsion  of  the  brow  into  a  face  presentation  does  not  lessen  the 
mcfhaniriil  difficulties  of  delivery.  The  only  artifice  by  which  the 
life  of  the  child  can  be  saved  consists  in  bringing  down  the  occiput 
and  producing  a  vertex  presentation.  Failing  in  this  mana»nvre, 
craniotomy  becomes  inevitable.  Iu  all  cases  of  brow  presentation,  if 
the  child  is  dead,  craniotomy  \s  indicated  in  the  interest  of  the  mother. 


I 
^^■b  V 


Breech  Presentations. 

In  breech  presentations  the  attitude  of  the  child  is  primarily  the 

e  lu*  in  those  of  the  vertex,  though,  owing  to  a  rariely  of  causes,  such 
volunUu-y  or  reflex  movement.s  and  the  action  of  gravity,  especially 
after  rnpture  of  the  membmnes,  the  extremities  may  advance  in  front 
of  the  breech,  and  give  rise  secondarily  to  presentations  of  the  foot  or 
koee^  8«imeiime#one  extremity  may  become  prolapsed,  while  the  other 
U  retained  in  it^  normal  position ;  again,  it  may  hap]K'U  that^  after  the 
rupture  of  the  membranes,  the  feet,  which  had  previously  been  in  close 
proximity  to  the  breech,  are  pnshod  upward,  so  that  the  limbs  become 
cxtendc^I  parallel  to  the  anterior  surface  of  the  child's  body.  None 
of  these  changes,  however,  materially  affect  the  niechauisni  of  delivery. 

Pinard*  found,  in  100,000  cases  of  confinement,  H,30I  prettcn  tat  ions 
by  the  breech,  or  iu  the  proportion  of  one  to  thirty;  but  excluding 
premature  births,  the  proportion  was  reduced  to  one  in  sixty-two. 

Causes. — The  causes  of  breech  presentations  are  to  be  sought  for 
mainly  in  the  absence  of  the  conditions  which  ordinarily  determine 
the  pri^entations  of  the  head,  or  which  interfere  with  the  fixation  of 
the  fiptus.  Thus,  the  prftduotion  of  bnH»ch  j)resentationa  is  favored  by 
an  exees*  of  amniotic  fluid,  by  lax  uterine  walls,  and  by  contractions  of 
the  pelvis.  They  are  more  common  in  multipane  than  in  primiparje. 
Of  the  3,.30I  caros  collected  by  Pinard,  there  were  1,347  primipara'  and 

•  Tarxif:r  vi  I'nAXTHErrL.  Trailii  de  Part  des  ac,  p,  454, 
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1,054  multiparte,  though  the  pntiro  numl)er  was  nearly  equally  divided 
btttween  the  two  cUisses.*  Finally,  they  occur  with  grentost  frequency 
of  all  in  twin  pre^ancios,  and  during  tlie  expulsion  of  premature  and 
dead  ohiUlron.  Of  3'^,2fi4  cliildren  from  the  statistics  of  Ilcj^ar  and 
Spiegelberg,t  J)UJ  were  the  product  of  multiple  pregnancies,  and  Go9 


\ 


Fio.  117.— Pr-MKiitatiiinur  the  bnsech.    L«fl  donw-anteiior  poiJUoa.    iPioard.) 

were  premature  Of  the  former,  I2S7,  or  35  per  cent,  and  of  the  latter, 
148,  or  234  per  cent,  were  delivered  by  the  breech,  though  we  havo 
seen  that  the  ratio  of  breech  presentations  to  the  entire  number  of 
births  does  not  exceed  the  proportion  of  one  to  thirty. 

Diagnosis.— By  external  palpation  the  recognition  of  the  head  at 
the  fundus  uteri  furnishes  tlie  chief  diagnostic  nign.  Upon  vaginal 
examination,  the  presenting  part,  as  in  face  presentationa,  is  usually 
liigh  up,  and  reached  witli  difficulty.  The  bag  of  mombrones  is  apt 
to  be  of  large  size,  uning  to  the  imperfect  closure  of  the  lower  uterine 
segment  by  the  small  breech,  often  descending  through  the  canal, 
where  the  cervix  is  rigid,  in  the  form  of  an  elongated  pouch.  Throngh 
the  membranes,  upon  pressing  the  fcetus  downward  during  the  inter- 
val between  the  pains,  the  breech  is  felt  as  a  soft,  irregular  borly,  anci 
with  care  it  is  possible  to  recognize  the  coccyx,  the  Bucruin,  the  ilia, 
and  sometimes  to  feel  tapping  movements  from  the  feoc  After 
ruptnre,  the  nates,  the  cleft  between  the  nates,  in  boys  the  scrotum, 
*  Viik  Takxier  ot  CnANTUKtiu  p.  4do.  f  Si-i»jei.iikr<k  Ioc.  cit,  p.  171. 
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the  anDH,  the  feet  when  accessible,  the  coccyx,  the  sacrum,  and  the  ilia, 
fnrtiish  the  neccasnrj  data  for  an  exact  diagnosis.  The  pressure  of 
the  nteru3  uj>on  (he  breoch  frequently  oooattions  an  evacuation  o( 
mooouium.  The  latter  is  thick  and  consistent,  thereby  differing  from 
the  meconium  pa&sed  iu  vertex  cases  by  a  dying  foetus,  which  is 
ordinarily  thin  from  admixture  of  amniotic  fluid.  When  the  nates 
arc  much  BWoUen  they  may  be  confounded  with  the  ehet'k.s  in  u  ra<'e 
eotation — an  error,  however,  easy  to  avoid,  if  the  examination  be 

ie  with  delibenilion,  and  the  principal  points  of  differenco  between 
eech  and  face  already  given  {vidf  '*  Face  Presentations,"  p.  IHI )  are 
borne  in  mind. 

The  foot,  as  compared  with  the  hand,  is  longer  and  narrower;  the 
toes  «re  shorter,  of  neiirly  erpml  length,  and  continuous  in  a  straight 
Une  with  the  sole ;  the  ankle-joint  is  less  flexible  than  the  wrist,  and  is 
distinguished  by  the  nmlleoli  iiiid  the  puiiited  lieel.  As  the  outer  bor- 
der of  the  foot  is  thill  and  rounded,  while  the  inner  edge  is  thick  and 
hollowed,  it  becomes  [}ossible  to  rcco^ize  which  of  the  feet  is  under 
examination. 

The  knot'  is  distinguished  from  the  elbow  by  its  larger  size,  by  the 
{wloll:!,  and  by  tlie  spine  of  tlio  tibia. 

The  Mechanism  of  Breech  Presentations. — The  position  in  breech 
presentations  i^  defined  by  the  direction  uf  the  back.  Thus,  we  have 
right  and  left  dorsal  positions.  Usually  the  hips  occupy  one  of  the 
oblique  diami'tors  of  the  pelvis.  Acpording,  therefore,  as  the  back  is 
lumeil  anteriorly  or  posteriorly,  we  distinguish  right  and  left  dorso- 
anterior  and  d<>rso-|K>sterior  positions. 

The  cervix  dilates  slowly,  espociaUy  when  the  feet  are  in  close 
pn>simily  to  tht*  btvech  ami  increase  the  bulk  of  the  presenting  part 
The  latU^r  is  pressed  downward  into  the  pelvis  until  the  perineal  floor 
\a  reached.  Uerc,  owing  to  the  shortness  of  the  pubic  wall,  the  ante- 
rior hip  is  felt  with  great  distinctness,  while  the  cleft  of  the  nates  lies 
near  the  curved  siicrnm.  These  anatomical  relations  give  rise  to  the 
imprwision  of  an  exaggerated  degree  of  lateral  obliquity.  At  the  peri* 
risi*uiu  the  breech  glides  fttrward  and  rotates  upon  its  long  axis,  so  that 
the  bis-iliac  diameter  nearly  corresponds  to  the  lower  conjugate.  In 
the*  movement  of  rotation,  it  is  always  the  anterior-lying  hip,  irrcspect- 
Jtu  of  the  position  of  the  trunk,  which  moves  to  the  front.  At  the 
OBtkil  one  hip  engages  beneath  the  arch  of  the  pubes,  the  other  rests 
Bpon  the  coccyx  and  j)erinninm,  while  the  sacrum  is  directed  toward 
the  tuber  ischii.  As  the  shoidders  enter  tho  pelvis  iu  an  oblique 
diameter,  the  tnink  of  the  chihl  becomes  somewhat  twisted  l>y  the 
rotation  of  the  breech.  The  anterior  buttock  makes  its  appearance  at 
ihe  vulva,  while  the  ptwterior  distends  the  perinseum.  As  rotation  is 
rar«!y  oomph-te,  the  forward  trochanter  nsnully  finds  its  point  of  sup- 
port agaiiL«it  the  nearest  ischio-pnbic  ramus.     iMiring  the  advance  of 
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th©  breech  the  Inmhar  region  undergoes  a  certain  amount  of  latr^ro! 
flexion,  owing  to  the  forward  mavement  imparted  to  the  posterior  hip 
by  the  coccyx  and  elastic  periniBiim.  The  degree  of  flexion  ia,  how- 
ever, limited  by  the  rigidity  of  the  lumbar  portion  of  the  Tertebral 

// 
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Flo.  1 1&— SbuwlDR  labWAl  innexlon  of  lh«  tninlE  during  (It^UTery  of  tlie  braHh. 

column.  When  the  posterior  trochanter  reaches  the  commissure  of  the 
Tulva,  the  perinseum  retracts,  and  in  gliding  backward  directs  the 
breech  still  farther  to  the  front. 

After  delivery,  the  breech  rotates  into  the  oblique  diameter  it  had 
originally  occnpied,  this  external  rotation  bringing  the  transverse 
diameter  of  the  hips  itito  correspondence  with  that  of  the  shoulders. 
The  uterine  contractions  continuing^  the  abtlonicn  and  base  of  the 
thorax  slowly  make  their  appearance ;  the  thighs  are  then  delivere<l, 
and  the  arms,  folded  iipou  the  upper  portion  of  the  thorax,  emerge 
from  the  vulra.  The  shoulders,  which  enter  the  pelvis  in  an  oblique 
diameter,  are  delivered  in  the  conjugate^  the  anterior  shoulder  K'otiug 
beneath  tlie  pubic  arch,  while  the  posterior  shoulder  sweeps  over  the 
perina?um. 

The  head  enters  the  pelvis  in  an  oblique  diameter,  with  the  chin 
flexe^l  uijon  the  thorax.  The  expulsive  efforts  us  the  chin  reaches  the 
periniBum  are  followed  by  the  rotation  of  the  occiput  to  the  pubes,  and 
of  the  face  into  the  hollow  of  the  sacrum.  At  the  outlet  the  neck  is 
supported  by  the  arch  of  the  pubes,  the  face  rests  upon  the  porinapum, 
and  the  large  fontanelle  is  felt  at  the  coccyx.  Under  the  influence  of 
pressure  from  the  ahdomeu,  the  brow  siukti  deeper  and  deeper,  and  ifl 
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pushed  by  the  soft  partit  of  the  pelvio  floor  still  closer  to  the  thorax. 
The  occiput  then  revoivea  beneath  the  pubic  arch,  and  the  chin,  the 
mouth,  the  nose,  the  broft\  the  large  fontanelle,  and  finally  the  occiput, 
app«ar  in  siKveasion  at  the  cotnmi^ijure  of  tiie  vulva. 

iTnguiarities  in  the  Mechanism  of  Breeeh  Presentations.— Though 
^^  ifl  by  no  means  mre  for  the  breecli  to  enter  llio  pelvis  with  the 

rum  turned  to  the  saero-iliac  synchondrosis,  the  rotation,  begun 
ith  the  passHj^e  of  the  hips  through  the  vulva,  usually  continues  in 
the  same  direction  until  the  back  revolves  to  the  front;  or,  after  a  first 

hi  retrograde  mo\-emeut,  the  rotation  forward  takes  place  as  the 
loulders  engage  at  the  outlet.  Still,  cases  do  sometimes  occur  in 
vhich  the  back  renmins  posterior  during  the  whole  period  occupied  by 
the  expuUiou  of  the  trunk,  and  in  which,  consequently,  the  head  enters 
the  pelvis  with  the  face  directed  to  the  pnbes.  Even  here,  however, 
it  is  very  conmion  for  the  occiput  to  eventually  rotate  forward,  and  for 
dehtery  to  follow  in  the  ordinary  manner.     IShould,  on  the  contrary, 


^^^sfer 
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VM.  119l— Gxit  of  hMd  In  hr««ch  pnwQtAtioaa.    Vac*  cartnd  bj  priinicum. 
(KATshiruf  and  Vernier.* 

the  occiput  remain  in  the  hollow  of  the  sacrum,  spontaneous  delivery 
way  occur  in  either  of  two  ways:  1.  When  no  tractions  have  been 
ttinde  upon  the  extremities,  the  head  reaches  the  outlet  with  the  chin 
vAl  flexeil,  the  neck  resting  upon  the  commissure  of  the  vulva,  and  the 
limw  braced  against  the  arch  of  the  pubes.  The  birth  of  tlie  head  is 
then  accompHslie'U  as  the  neck  pushes  back  the  perina'um,  by  the  snc- 
OassiTe  descent  of  the  face,  the  cranial  vault,  and  the  occiput.  With  a 
rtgid  perinteum,  or  an  immovable  coccyx,  owing  to  the  coufiidcrublc 
d^ne  of  flcxinu  which  this  movement  neccssiuites,  unaided  delivery 
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may  be  rendered  impossible.  2.  If,  during  the  transit  of  the  head 
through  the  pelvis,  exteiisiou  occurs,  the  chin  may  be  arrested  at  or 
above  the  synijihyBia  pubig.  In  this  position  pressure  from  above 
puDlies  back  tlie  brow,  ao  that  the  face  looks  upward,  and  the  occiput 
is  turned  to  the  bottom  of  the  pelvic  excavation.  During  delivery  the 
occiput  glides  over  the  periuieum  to  the  fuurcheit«,  and  the  small  fon- 


.     ^ 


Fu.  1^.— Kzft  of  bend  iu  breach  presonuiJous.    Fiup  has  fcnwgpd  rrom  (lie  pcrliuram. 

tanello,  the  cranial  vault,  and  the  face  escape  in  succession  through  the 
vulva.  It  is  only  possible  for  this  oiethufl  of  delivery  to  take  phice 
spontaneously  when  cither  the  head  is  small  or  the  pelvis  roomy,  and 
the  soft  parts  are  devoid  of  rigidity.  In  artificial  extraction  of  the 
head,  it  i.i  pro{K'r  to  bear  in  mind  and  to  imitate  the  natural  order  in 
expulsion. 

In  prestmtations  of  the  foot  and  knee,  the  breech,  if  of  small  sixe, 
may  pa^s  the  vulva  in  an  oblique  or  transverse  diameter,  rotation  fol- 
lowing later  during  the  passage  of  the  trunk. 

Kxcessive  rotation  is  not  uucommon,  both  head  and  trunk  some- 
times describing  a  half-circle.  This  occurrence  is  most  frequently 
observed  in  cases  where  the  posterior  extremity  presents,  while  thu 
anterior  buttock  is  caught  above  the  pubic  wjill,  the  prolapsth^t  limb 
tlien  rotating,  as  a  rule,  to  the  front.* 

The  Configuration  of  the  FtBtus  in  Breech  Deliveries.— During  the 
descent  of  the  child  through  tl»e  gi-nitjil  canal,  more  or  less  swelling  is 
developed  upon  that  portion  of  the  ])rcsenting  part  which  is  subjected 
to  diminished  pressure.     This  swelling  varie."!,  according  to  the  dura- 

*  Vide  KC«T.veit,  Dio  Steis»-  und  Fu«9tagen.  p.  21. 
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Via,  ]St.~ShowlD|;abapeof  hfnd  tn  breech  prvBrnUitkinB. 
(Budiu  I 


Uon  of  labor,  from  a  flight  a'dema  to  a  large,  intensely  discolored  tumor. 

H  U  usually  seated  upon  the  anterior  buttoek,  but  often  invndeB  the 

gonital  organSf  e^pet'iully  the  scrotum,  which  at  birth  may  present  a 

bluidih-blaok  color,  and  bo 

of  double  the  u&ual  size. 

The    extremities,     whuti 

near  the  breech,  may  aUo 

itboir  signs    of    discolor- 

ktion. 

The  hnad  has  usually 
>  cliaracterislic  rouu<l 
■bape.  This  is  due,  ac- 
cwrdicg  to  Spiegelberg,* 
to  the  pressure  exertetl 
bT  the  genital  eaual  upon 
the  ciroiiuifereuce  of  the 
bead,  while  at  the  same 
time,  with  the  al>3E*nc6  of 
preosare  from  al>ove,  there 
is  prodnced  an  increase 
iu  the  convexity  of  the 
craniftl  vault.  Two  cases  reported  by  Hecker,f  in  which  the  length 
of  the  occiput  was  comparable  to  that  found  in  face  prcfiontations, 
show,  however,  that  the  original  shape  of  the  head  counts  for  some* 
thing  in  the  appearances  presented  after  delivery. 

Prognosis. — As  regai-ds  the  mother,  tlie  prognosis  in  uncomplicated 
(•SM  docs  not  differ  materially  from  tliat  nf  vertex  cases.  Where 
tnannal  extrai-tion  becomes  necessary,  there  i»  always, however,  increased 
danger  of  lacerating — 1,  the  cervix  ;  2,  the  perinieum. 

Ijicerations  are  apt  to  follow  attempts  to  diag  the  after-coming 
head  through  an  imperfectly  dilated  cervix.  The  prog»iosis  is  more 
favorable,  therefore,  iu  casi's  where  the  membranes  do  not  rupture  until 
after  dilatation  is  completetl.  it  is  also  bettor  in  pelvic  ]»resenlations, 
where  the  bulk  of  the  breech  is  increased  by  the  addition  of  the  ex- 
tremities. In  footling  cases,  when  the  membranes  rupture  prematurely, 
the  smaller  size  of  the  pelvis  and  its  rapid  descent  through  the  cervix 
imperfectly  prepare  the  way  for  the  subsequent  passage  of  the  head. 
A  stricture  is  therefore  liable  to  form  about  the  neck  of  the  child, 
and,  as  the  s|>:i.«m  does  not  yield  to  force,  the  result  of  vi<»lent  tractions 
u  to  sacrifice  the  integrity  of  tlio  cervix,  the  extent  of  the  laceration 
being  proportioned  to  the  power  exerted. 

[macerations  of  the  perimeum  occur  where  with  rigidity  of  the 
tissues   it   l)ecomes  necessary   to   introduce  the   hand  to  release   the 

•  SPIUIRLRXRO,  Iftr.  ft/.,  p.  17fl. 

t  UECKBa,  Arch.  f.  Uynw-k..  iki.  xj.  p.  34». 
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arms,  or  the  interest  of  tbe  child  demands  the  speedj  delivery  of 
thu  head. 

The  prognosis  for  the  child  is,  on  the  other  hand,  extremely  un- 
fuvonible.  Acoonling  to  the  statistics  of  Dubois,*  tlie  mortality  in  (till- 
tenn  children  is  as  one  to  eleven,  while  in  vertex  prcsentutions  the  pro- 
portion is  OS  one  to  fifty.  The  chief  cause  of  this  large  death-rate  is 
the  pressure  to  which  the  cord  Is  subjected  between  the  child  and  the 
surface  of  the  utero-vaginal  canal,  especially  after  the  navel  api>eftrjf  at 
the  vulva.  'J'he  pressure  is  exerted  principally  at  the  orifices  of  the 
uterus  and  the  vagina,  and  is  raised  to  the  point  of  greatest  danger 
after  the  head  has  become  engaged  in  the  pelvis.  Other  sources  of  |»urili 
arise  from  prolapse  of  the  funis  and  the  coiling  of  the  latter  around 
the  body  of  the  child,  and  from  the  complete  esc4ipe  of  the  amniotic 
fluid  in  premature  rupture  of  the  membranee. 

Treatment. — Karly  in  labor,  with  the  memhrnnes  intact,  it  is  desir- 
able, ill  consideration  of  the  unfavorable  prognosis  for  the  child,  to  try 
and  perform  cephalic  version  by  external  manipulations.  In  case  of 
failure  to  bring  down  tbe  heatl,  care  should  be  taken  to  preserve  the 
membranes  until  dilatation  is  completed.  To  this  end  unnecessary 
examinations  should  be  avoided  ;  the  patient  should  be  placed  upon  her 
side,  and  cautioned  not  to  strain ;  and  when  the  membranes  tend  to 
foi-m  an  elongated  pouch,  counter-pressure  may  be  employed  by  means 
of  a  moderately  distended  Barnes's  dilator  introduced  into  the  vagina. 
After  ru])ture  of  the  membranes  it  is  best  to  remain  passive.  In  the 
interest  of  the  child,  it  is  desirable  that  the  expulsion  of  the  trunk 
should  tiike  place  slowly.  Bringing  down  an  extremity,  as  a  projihy- 
lactic  measure  in  order  to  secure  a  good  handle  in  case  of  subsequent 
delay,  is  a  questionable  procedure.  By  this  manceuvre  a  path  is  oi>ened 
for  the  dcucent  of  the  cord,  and  the  mechanism  of  delivery  is  disturbed. 
When  the  hips  appear  at  the  vulva,  the  attending  physician  should  \x 
ready  to  cxtrm^t  in  case  of  emergency.  The  patient  should,  therefore, 
if  lying  upon  the  left  side,  be  brought  near  tbe  edge  of  the  bed;  if 
upon  the  back,  she  should  be  placed  across  the  bed,  with  the  hips  well 
over  the  edge.  She  should  be  instructed  to  bear  down  during  the 
pains.  The  lateral  flexion  of  the  lumbar  portion  of  the  trunk  should 
be  sustaiticd  by  the  hand  applied  to  the  pcrinwum.  The  trunk,  as  it 
advances  through  the  vidi*a,  should  be  wrapj^ed  in  a  warm  cloth  and 
raised  upward.  When  the  cord  appears,  it  should  be  drawn  gently 
downward  in  the  direction  of  one  of  the  recesses  to  the  side  of  the 
promontory:  in  case  the  cord  passes  between  the  thighs  of  the  child, it 
should  he  release*!  by  slip])ing  it  over  one  hip.  From  this  time  on  the 
pulsations  of  the  cord  should  be  carefully  watched,  and,  in  case  of  fail- 
ing strength,  extraction  should  be  resorted  ta 

Witli  one  han<i  the  physician  now  sup^^orts  the  body  of  the  child, 

•  Ulbuih,  Mi^iii.  de  l'Ac4iJ.  Uoy  de  Mwl.,  vol.  iii,  ji.  450. 
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while  witU  the  otbcr  ho  should  mako  stisUiincd  and  gradually  incren- 
in^  pressure  upon  the  fundus  uteri.  The  patient  should  be  exhorted 
to  Btrain,  auJ  bring  inti)  play  all  the  auxiliary  muscles  concerned  in 
expulsion.  During  the  passage  of  the  arms,  the  lateral  flexion  of  the 
body  should  be  promoted  by  raising  the  hips  and  supporting  the  peri- 
neum. After  the  engagement  of  the  head,  it  is  desirable,  if  possible, 
to  coniinit  to  the  hands  of  a  skilled  asfii^Uint  the  maintenance  of  the 
Bnpra-pubic  pressure.  When  ihe  face  reaches  the  coccyx,  the  physician 
fthould  raise  the  body  of  the  child  toward  the  abdomen  of  the  mother. 
By  ibis  inauteuvre  the  occiput  is  ]>uHhed  upward  by  the  pubic  walt^and 
the  chin  brought  forward  to  the  vulva.  The  delivery  of  the  head  ia 
then  ipeedily  accomplished  by  pressing  the  forehead  forward  with  two 
fingers  applied  to  tho  pcrina;um  in  front  of  the  coccyx,  or  introduced 
into  the  rectum.  By  then  kei^ping  the  head  flexed,  lacerations  of  the 
perineum  are  beat  avoided. 

When  the  occiput  ia  tnmod  posteriorly,  the  body  should  bo  raisod 
if  the  chin  is  arrested  at  the  symphysis,  uud  depressed  when  flexion  ia 
complete. 


^^H  CHAPTER  \I. 

^^^H  CONDUCT  OP  NORMAL  LABOR, 

r  PnUiminary  prejwrations.— Emraiimtion  of  the  patient.— Manapemenl  of  the  first 
•ta^. — Mwirtgement  of  the  wcond  stage.— Prt'servfttion  of  the  pertncpum. — 
I>el|Tery  of  the  shouWcw. — Tying  thp  conl. — Thinl  i>r  plttcenUl  »t8|fe. — (.'«re 
of  pHtienl  afttir  delivery. — Treatinciit  of  iH-rineul  laccmtiuiis. — Ana-slhelicd  in 
mklTiferj. 

It  is  hardly  an  exaggeration  to  state  that  the  gi-eater  proportion  of 
the  sins  of  midwifery  practice  are  committed  in  the  management  of 
Donnii]  labors.  It  is  cqnally  easy  to  fall  into  errors  of  commission  and 
errors  of  omission.  U  is  as  necessary  to  know  when  to  abstain  as  when 
to  interfere.  It  is  an  old  but  always  gooiJ  rule,  not  to  meddle  with  the 
physiological  i)erformance  of  a  function ;  but  the  rule,  when  applied  to 
obfttetncs,  presupposes  a  thorough  familiarity  with  the  physiological 
processes  of  childbirth,  aud  the  contingencies  to  which  women  in  par- 
ttintioti  are  exposed.  There  is  no  sense  in  reposing  a  blind,  unreason- 
ing confidence  in  the  powers  of  Nature.  Indeed,  legitimate  grounds 
for  interference  are  liable  to  arise  in  the  simplest  labors.  The  attitude 
of  the  medical  attendant  should  be  one  of  watchful  expectancy.  He 
should  be  ready,  if  needful,  to  assuage  pain,  to  forestall  dangers,  and  to 
limit  the  duration  of  sulTcring. 

PwUininary  Preparations. — When  summoned  to  a  patient,  the  phy- 
sician should  go  armed  to  meet  the  sodden  emergencies  of  obstetrical 
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practice.  Ilia  armamontarium  should  include  a  silver  catheter,  an 
Knglish  ontlieter  of  small  size  (No.  7)  for  use  in  asphyxia  of  tlic  new- 
born child,  a  pair  of  forceps,  needles  and  needle-holder,  and  silk  or 
wire  for  sntnres,  ii  Oavidson  syringe,  a  set  of  Murm'.t's  tlilators,  and  a 
hypodermic  8,i,Tinge.  He  shonld  go  provided  with  clilorofomi,  Ma- 
gondio's  solution  of  morphia,  ergot,  the  perchloride  or  poraulphate  of 
iron,  carbolic  acid,  powders  or  tablets  of  corrosive  sublimate,  and  a  small 
vial  of  sulphuric  ether.  At  the  house,  ice,  brandy  or  whisky,  hot 
and  cold  water,  a  tiew  Kugli^^li  gum  catheter  (No.  10),  and  a  fouutain 
syringe,  should  bo  liiid  in  readiness. 

As  it  is  not  uncommon  for  women,  especially  among  the  poorer 
claspes,  to  test  tlie  experience  of  young  phyaicians  hy  asking  details 
relative  to  the  arrangement  of  the  bed  ujion  which  tlie  confinement  is 
to  take  place,  it  is  trusted  that  a  few  words  upon  the  subject  will  not 
be  regarded  as  entirely  superfluons. 

The  bedstead  shonld  not  be  too  low.  If  against  the  wall,  it 
sliould  be  moved  out,  so  as  to  allow  easy  aecess  from  both  sides. 
The  bedding  should  consist  of  a  hair  mattress  or  of  a  straw  pailla^o. 
Feather-beds  are  an  abomination.  Uver  that  portion  of  the  mat- 
tress upon  wiiich  the  wumau  expects  to  lie,  a  rubber-cloth  4ir  other 
impervious  material  should  be  spread.  Next  to  the  water-proof, 
nnrses  usually  lay  a  folded  woolen  comforter  or  blanket,  to  iib.<orb 
the  fluid  discharges.  The  whole  is  then  covered  smoothly  with  a 
sheet,  and  a  second  sheet,  folded  in  several  thicknesses,  is  laid  bencjith 
the  hips  of  the  patient.  All  these  preparations  are  designet!  to  limit 
the  soiling  of  the  beilding  to  a  circnmscrilH'd  space,  and  to  facilitate 
the  removal  of  the  discharges  after  the  termination  of  the  delivery. 
T!ie  slieet^i  and  articles  in  contiiet  wiih  the  pjxtient  should  be  freshly 
washed.  Soiled  linen  is  incompatible  with  the  requiremenU  of  asi^piic 
labor. 

Examination  of  the  Patient — The  lirst  duty  which  devolves  upon 
the  physician  in  the  lying-in  chamber  is  to  examine  his  patient,  and  to 
inform  the  family  if  **all  is  right" — i.  e.,  whether  tlie  head  presents, 
and  no  unusual  obstacle  to  delivery  existfl.  It  is  a  good  plan  at  the 
outset  to  map  out  the  fwtus  through  the  abdominal  and  uterine  walla, 
as  by  palpation  alone  it  is  usually  possible  to  determine  the  dorsum  of 
the  child,  the  presentation  at  the  pelvic  brim,  the  direction  of  the 
feet,  and  the  presence  or  absence  of  fetal  movement*.  So,  too,  by  ex- 
ternal methods  we  are  enabled  to  make  out  the  size  and  shape  of  thft 
uterus,  the  existence  of  hydj'jimuion,  the  presence  of  twins,  or  of  com- 
plicating tumors.  The  shengtli  and  frequency  of  the  fetal  hcnrt- 
sounda  should  be  ascertained  by  auscultation.  Inaj)ectiun  and  palpa- 
tion of  the  pelvis  euflice  to  make  evident  grosser  varieties  of  deformity. 
Vearly  everytiiing  in  the  way  of  essential  information  is  obtainable 
without  resorting  to  an  internal  examination — a  fact  of  no  mean  ini 
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portance  when  a  pbysiuinu  funis  himself  obli^^cd  to  conduct  a  coso  of 
labfir  when  fresh  from  cunUict  with  nmlcriuls  capable  of  conveying 
infeciion. 

Bofore  proceeding  to  a  vaginal  examination  the  physician  should 
scrupulonBly  clean  the  nails,  the  hands,  and  forearms  with  soap  and 
water,  then  wash  tticm  with  pure  water,  and  afterward  immcrso  them 
for  several  minutes  in  a  sohuion  of  corrosive  sublimate  in  the  propor- 
tion of  one  to  a  Lhousund.  Similar  precautions  should  be  taken  by  the 
nurse ;  uud  in  the  same  way  the  external  {uirt?,  the  perinft*um,  the 
mons  vuneris,  the  inner  surface  of  the  thighs,  and  the  abdomen  of  the 
patient,  should  be  freed  from  impurities.  Soap  and  water  should  be 
preferred  as  a  lubricant  for  tlio  fingers.  Under  normal  conditions  the 
vogtnu  is  to  bo  regarded  as  aseptic.  Doucliing,  therefore,  with  strong 
•ulutiouii  of  carbolic  acid  or  corrosive  sublimate  is  not  indicated  ns  a 
pn>phy  luetic  mejisure. 

Tlie  internal  examination  should  take  cognizance  of  the  condition 
of  tlie  vulva  and  perinajum,  the  state  of  the  rectum  and  bladder,  the 
length  of  the  vagina,  the  degree  of  dilatation  and  softening  of  the 
cervix,  the  amount  of  cervical  and  vaginal  secretion,  the  hardnei>s  of 
Uu*  child's  head,  the  dimensions  of  the  pelvis,  and,  if  the  membranes 
are  not  ruptured,  tlie  quantity  of  amniotic  tluid.  It  is  customai^  to 
begin  the  examination  during  an  iutervid  between  the  pains,  but  it  is 
often  convenient  to  continue  the  investigation  during  the  pains,  in  or- 
diT  lo  judge  of  their  efticany  and  character. 

The  tiistory  of  the  case  should  embrace  the  length  of  previous 
labors*  the  health  during  pregnancy,  the  number  of  timCvS  the  woman 
)uui  been  pregnant,  and  whether  in  the  present  instance  she  has  ad- 
ranced  to  full  time.  Inquiries  should  be  made  as  to  when  the  labor- 
pains  commenced,  ae  to  their  frequency  and  situation^aQd  if  the  mem- 
branrfi  have  ruptured. 

After  the  examination  of  the  patient  is  ended,  the  physician  is  ex- 
])ceted  to  express  an  opinion  as  to  the  prohablo  duration  of  the  tabor. 
It  ia,  however,  necessary  for  the  responses  upon  this  point  to  be 
jrnarded  and  Delphic.  In  general  terms,  when  the  pelvis  is  normal, 
ll>e  head  well  flexed,  the  vagirja  short,  and  the  cervix  and  perinwurn 
re  dilatable,  an  easy  and  rapid  labor  is  to  be  anticipateil ;  while, /?rr 
untra,  with  a  small  ixdvis,  tardy  Hexion,  a  long  vagina,  and  rigidity  of 
the  nterino  and  perineal  orifices,  a  tedious  period  of  waiting  is  to  bo 
Of  course,  too,  labor  is,  as  a  rule,  much  longer  in  primi- 
t ban  in  women  who  have  previously  borne  children.  Moreover, 
with  few  exceptions,  the  rcsuU  depends  in  a  s|>eciiU  degree  upon  the 
energy  luid  persistence  of  the  puiny.  The  latter,  however,  represent 
always  the  uncertain  clement  in  the  calculation.  If  the  pains  are 
;<»od,  therefore,  the  reservation  should  bo  made  that,  for  a  short  labor, 
must  continue  as  ut  the  beginning;  while,  if  weak  and  powerlcsa, 
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it  should  be  stated  that  better  paius  will  be  needed  to  bring  the  labor 
to  a  t<pcc<ly  coacluaiou. 

Manaoemext  op  the  First  Stage  op  Labor. 

The  duties  of  the  physician  during  the  first  stage  of  lubor  are,  in 
normal  cases,  extremely  simple.  He  shonld  from  lime  to  time.  Bay  at 
hourly  intervals,  re|)eat  the  examination  witli  the  precautions  already 
indicated,  with  a  view  to  inform  himself  of  the  progress  of  dilatation. 
He  should  caution  his  patient  to  pasa  lufr  urine  fretjuently.  In  ciwe  of 
retention,  he  should  draw  the  water  with  a  catheter.  When  the  head 
la  low  down,  the  urethra  often  follows  its  convexity.  The  introduction 
of  the  straight  female  catheter  may  then  be  extremely  difficult.  Many 
recommend  in  such  ea^fea  a  Bilvcr  male  catheter  to  which  a  suitable 
curve  has  been  given.  I  use  by  preference  the  English  flexible  cathe- 
ter, which  is  passed  easily,  provided  the  end  is  guided  by  the  index- 
finger,  through  the  anterior  vagiiml  wall,  to  the  point  of  contact  be- 
tween the  head  and  the  symphysis  pubis.  A  flattening  of  tho  tube  by 
pressure  to  an  extent  causing  obliteration  is  not  likely  to  take  place. 
Tho  catheter  should  be  a  new  one,  of  about  the  No.  U>  size. 

In  many  iuslBiices  certidn  htndruncea  to  lalior  are  remvdisble  hy  poetunt] 
methods.  Thus,  in  the  half-sittiag  posture,  with  the  shouldiTs  ruitM^d,  the  utU 
of  the  utorus  aMHumeH  a  direction  vertical  to  the  jwlvic*  brim.  Tliut  uttiturle 
contributes  to  bring  the  weight  of  the  ovum  to  beur  directly-  uj>on  the  lower 
Bfgraont,  and  tendu  to  i^orrect  prem'ntatioufl  of  the  |K>8lC'rior  piirietal  bone.  Tlic 
dirt'ction  of  the  head  to  the  sacrum  in  pendulaiw  Hbdorm-n  i«  to  \k  remedied 
by  the  C4>mpl('tc  dunuil  decubitus.  Marked  lateral  deviations  of  the  cervix  are 
to  be  corrected  by  placiug  the  patient  upon  tbc  upputtitc  side. 

If  at  the  time  of  examination  the  rectum  is  found  clogged  with 
faeces,  an  enema  should  be  ordered.  A  disposition  on  the  jmrt  of  tho 
patient  to  bear  down  during  the  flrst  stage  of  labor  should  be  discour- 
aged, as  wasting  her  strength  without  possessing  any  counterbalancing 
utility.  The  patient  should  be  encouraged  not  to  take  to  bed  at  the 
outset  of  labor.  In  tho  upright  or  sitting  po^tnre  gravity  aids  the 
fixation  of  tho  bead  and  promotes  passi^'e  hyperfemia  and  dilatation  of 
the  cervix. 

As  the  end  of  tho  flrst  stage  approaches,  however,  the  woman  should 
nndress  and  lie  down,  as  the  pains  after  rupture  ueually  follow  one 
another  with  rapidity,  and  make  locomotion  diflicult.  To  avoid  soil- 
ing, tho  night-dress  should  be  drawn  well  up  under  the  arms.  Tidy 
nurses  pin  a  folded  sheet  around  the  hi]>s  of  their  patients,  to  arrest 
the  soaking  of  fluids  upward. 

Rupture  of  the  membranes  is  ordinarily  a  spontanoous  act  Yet 
often  enough  something  may  be  done  in  the  way  of  shortening  labor 
by  puncturing  the  membranes  so  soon  as  cervical  dilatation  Lecompleto. 
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Thcj  hare  then  fulHUod  their  physiological  mission,  and  their  persist- 
ence simply  rotards  the  ailvance  of  tlie  child's  head.  Artificial  nipt- 
nre  is  rnsily  clTcctcd  by  Dii'aiis  of  a  struightcued  huirpin  pa^^'d  iD  tliu 
groore  between  the  index  and  middle  fingers  of  the  examining  hand  to 
the  amniotic  pouch.  The  puncture  should  be  made  during  a  pnin,  at 
a  time  when  t)ie  membrane^i  are  tense  and  separated  from  the  scalp  by 
a  deep  Uycr  of  fluid. 


Maxaoement  op  the  Second  Stage  op  Labor, 

The  management  of  the  second  stJigc  of  labor  calls  for  considerable 
tact  on  the  i)art  of  the  medical  attendant.  It  is  incumbent  upon  him 
to  make  examinations  from  timo  to  time  to  determine  the  degree  of 
nipidity  with  which  the  descent  of  the  head  takes  place.  So  long  as 
the  advance  is  regular^  he  should  abstain  from  interference.  Should 
the  pains  slai^ken,  however,  he  should  not  allow  the  duration  of  the 
second  stage  to  exceed  the  physiological  limits.  It  is  not  easy  to  de- 
fine exactly  what  is  implied  in  the  expression,  "physiological  limits." 
As  a  rule,  a  very  rajnd  second  stage  is  not  physiological,  as  it  endangers 
the  int4?grity  of  the  vagina  and  perinaMini,  and  prctiisjioses  to  post- 
partum haemorrhage.  Still,  now  and  then  labor  is  ended  by  a  single 
pain  after  mpture  of  the  membranes,  without  detriment  to  the  mother. 
Of  connse,  aach  cases  are  extremely  uncommon  in  primipara?,  They 
rei|uire  an  unusually  diston^!ib]o  condition  of  thu  tioft  parts  and  an  ex- 
traordinary degree  of  resiliency  in  the  uterus.  On  the  other  hand, 
preeBore  of  the  head,  after  its  descent  into  the  pelvic  cavity,  leads,  if 
too  long  continued,  to  pathological  chnnges  in  the  tissues  of  the  canal 
and  of  the  outlet.  It  is  usual,  therefore,  unless  the  head  is  small  or 
the  pelvis  roomy,  to  Uito  the  resources  of  art  to  terminate  labor  when 
the  bead  remains  stationary  at  the  perineal  floor  after  two  hours  of 
effort.  It  is  doflirablo,  therefore,  when  the  pnins  are  weak  and  ineffect- 
ive* to  utilixe  all  the  simple  adjuvants  which  exjierienco  has  shown  to 
real  efficacy  in  increasing  the  activity  of  labor. 

Changes  nf  posture  increase  the  power  of  the  pains  temporarily. 
When  h«i«l-flexion  is  incomplete,  it  has  been  recommended  to  place 
the  |»tient  upon  the  side  toward  which  the  occiput  is  turned.  Others, 
again,  claim  that  the  descent  of  the  occiput  is  best  effected  by  placing 
the  mother  upon  the  side  towanl  which  the  child^a  forehead  is  directed. 
In  point  of  fact.,  either  posture  frequently  leads  to  the  desired  result, 
limply  because  the  change  from  the  dorsal  to  the  lateral  position  is  apt 
to  be  followed  by  a  temporary  addition  to  the  uterine  force.* 

In  many  women,  owing  to  defe<:tive  innervation  or  to  insufficient 
development  of  the  muscular  structures  of  the  uterus,  it  is  of  great 
moment  that  the  expulsion  of  the  child  be  aided  by  the  voluntary 

•  Labs,  Die  Theone  der  Geburt,  Bonn,  1877,  p.  837. 
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pressure  of  tho  abdominal  wnlls.  To  be  sure,  in  most  cases  the  reflex 
impulso  to  bear  down  is  imperhtive;  but  iu  otliors^  where  the  impulse 
is  feeble  or  held  in  abeyance  by  the  dread  of  the  patient  lest  she  in- 
crease her  auiloriugs,  it  becomes  the  duty  of  the  physician^  in  tardy 
labors,  to  see  to  it  that  all  the  auxiliary  forces  are  brought  into  play. 
To  this  end  he  should  instruct  his  patient  Iq  lix  her  pelvis,  either  by 
pressing  her  feet  against  the  foot  board  of  the  bed,  or  by  drawing  up 
her  kueos  and  resting  them  against  an  aasistuut,  who  assumes  tbo 
position  best  adapted  to  furnish  the  requisite  support  Then  the 
nurse,  or  other  suitable  person,  should  grasp  the  woman's  hands,  so 
as  to  enable  her  to  fix  her  thorax  aud  to  bring  all  the  expiratory 
muscles  into  full  exercise.  Often,  when  the  agony  is  intense  the 
patient  can  be  induced  to  strain  with  her  pains,  if  her  sufferings 
are  first  dulled  by  small  doses,  of  chloroform.  When  the  head  is  on 
the  perinasum,  the  physician  may  further  expulsion  by  rubbing  the 
abdomen  to  excite  {>ains,  and  by  pressing  upon  the  breech  through 
the  fundus. 

During  the  second  stage  the  patient^s  posture  should  be  left  in 
general  to  her  own  volition.  The  physician  should  accustom  himself 
to  conduct  labor  with  ctjunl  facility,  no  matter  whether  the  woman  lies 
upon  her  side  or  upon  her  back.  1'lic  left  lateral  position,  affcc 
by  English  accoucheurs,  is  very  convenient  at  the  timi*  of  delivery, 
pecially  when  there  is  occasion  to  support  the  pcrinipum,  and  whero, 
owing  to  the  flatness  of  the  nates,  the  vulva  is  scarcely  raised  iu  the 
dorsal  posture  above  the  level  of  the  bedding. 

The  Pkrhkhvatiun  of  the  Perin.bum. 

By  far  the  most  delicate  task  which  the  physician  has  to  fulfill 
toward  his  patient  iu  the  expulsion  stiige  consists  in  so  regulating  the 
exit  of  the  child's  head  as  best  to  avoid  perineal  lacerations.  It  id 
needless  to  state  that  such  lacerations,  unless  of  slight  extent,  entail 
upon  women  a  variable  degree  of  subsequent  discomfort  and  suffering. 
When  the  perinaeum  is  examined  with  care  after  labor — a  practice  which 
should  be  invariable  with  a  conscientious  attendant — the  frequent  oc- 
currence of  mora  or  less  extensive  rupture  of  its  tissues  is  a  matter  of 
easy  confirnuition.  Statistics  of  their  frequency  are  of  little  value, 
much  depending  upon  individual  skill  in  management.  OlBfaausea* 
reports,  as  the  result  of  the  preventive  measures  atJopted  at  the  clinic 
in  Halle,  during  a  period  of  ten  years,  211  per  cent  of  perineal  in- 
juries in  primiparie  and  4*7  per  cent  in  multipara*.  These  percent- 
ages did  not  include  slight  tears  confined  to  the  frenulum.  He  regards 
15  per  ceut  as  not  too  high  an  estimate  for  tho  absolutely  unavoidable 

*  OLsnjLUSEN,  tJebcr  Uammrertctzung  uit'l  Dainmachutz,  VoLkmannV  Summl 
kUn.  Vortr.,  No.  41,  p.  380. 
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UoenUions,  dae  to  dofective  distensibility  of  the  perinasom,  aud  to  tho 
dupropartionate  siz»  of  the  child's  hpiui. 

The  aim  of  prophylactic  measures  should  be  to  develop  the  elas- 
ticity of  the  soft  parts  to  the  fullest  practicable  extent,  and  to  cause 
the  head  to  pass  throngh  the  distended  orifice  of  tlie  viilvu  by  itfi  small- 
est diameters.  Preliminary  softening  of  the  perinaMim  is  best  accom- 
plished by  the  continuous  but  not  too  rapid  descent  uf  the  presenting 
part.  The  relaxation,  as  a  rule,  begins  earlier  aud  is  more  complete 
in  maltipane  than  in  primiparse.  In  a  few  ca^es  tho  suft  parts  will 
aJrcady  Iwve  ceased,  by  tho  end  of  the  first  stage  of  labor,  to  offer  any 
eiTectivu  barrier  to  delivery.  The  disteneibility  of  the  soft  parts  may 
be  fairly  inferred  from  the  presence  of  a  copious  discharge  of  glairy 
mncns. 

When  mpture  takes  place,  the  vaginal  mncoas  membrane  is  the 
flret  rtTucturo  to  give  way.  In  the  ordinary  form  the  perineal  body 
tears  from  tlie  commissure  backward  to  tho  rectum.  In  rare  cases  a 
ee&tnU  perforation  may  result,  and  the  chiUl  be  expolleil  through  a 
rent  Kitnated  between  the  vulva  and  tho  anus. 

When  the  head  begins  to  make  the  pcrina*um  bulge  the  physician 
should  be  on  the  alert,  and  inform  himself  during  e^ch  contraction  of 
the  strain  to  which  the  parts  are  subjected.  At  Urst  it  is  only  necc**- 
sary  to  rest  the  hand  lightly  upon  the  perinaeum.  Direct  pressiire  is 
to  be  avoided,  except  when  the  periiiieum  is  stretched  to  a  membranous 
thinness,  and  the  danger  of  central  perforation  threatens.  As  the  head 
begins  to  distend  tho  vulva,  the  ten8ion  at  the  f^ff^^ulum  should  be 
Ottrefully  gaugeri  by  a  finger  introduced  between  the  labia.  Measures 
to  avert  rupture  may  be  classified  under  throe  headings,  viz. : 

1.  Those  designed  to  check  the  exit  of  the  head  before  the  fullest 
expansion  has  been  secured,  and  to  prevent  expulsion  during  the  acme 
of  a  poiu,  when  tho  borders  of  the  orifice  are  most  rigid. 

3.  Measures  which  impart  an  upward  movement  to  the  head,  with 
a  riow  of  making  all  unoccupied  space  beneath  the  arch  of  the  pubee 
arailable. 

3.  Measures  which  favor  expulsion  during  the  interval  between  the 
pains,  or  at  least  after  tho  acme  has  subsided. 

In  ordinary  cases  llohrs  method,  recommended  by  Olshansen,*  has 
rendered  me  excellent  service.  It  consists  in  applying  the  support 
not  to  the  perinasum  but  to  the  presenting  part.  To  this  end  tho 
thumb  should  bo  applied  anteriorly  to  the  occiput,  and  the  index  und 
middle  fingers  posteriorly  upon  that  portion  of  the  head  which  lies 
nearest  to  tho  commissure.  The  unconstrained  position  of  the  hand 
enables  the  operator  to  exercise  effective  pressure  in  the  direction  of 
the  vagina,  while  the  posterior  fingers  favor  the  rotation  of  the  head 
aader  the  pubic  arch.  The  patient  should  at  the  same  time  be  directed 
*  OLsH&usKir,  loc.  ett»  p.  3G0, 
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not  to  hold  her  breath  during  the  pains,  except  when  they  are  weak 
and  powerless.  Wliere  the  impulse  to  bear  down  is  irresistible,  chloro- 
form should  be  given  to  annul  the  excessive  reflex  irritability.  Under 
the  most  skillfiU  management  laceration  is  liable  to  occur,  nnless  the 
physician  is  able  to  control  the  action  of  the  auxiliary  expulsive  foreea. 

So  soon  as  the  bi-parietol  diameter  piisses  the  tense  border  of  the 
vnlva  the  perinaium  retracts  rapidly  over  the  face,  and  the  expulsion 
of  the  head  is  completed.  It  is  during  this  period  that  laceration  is 
most  apt  to  occur.  This  danger  is,  however,  greatly  lessened  if  the 
head  is  made  to  issue  through  the  orifice  after  the  pain  huji!  subsided, 
and  when  the  soft  parts  are  in  a  relaxed  and  dilatable  condition.  To 
accomplish  this,  in  many  instiinces  where  the  resistance  to  be  overcome 
is  slight,  it  is  sufficient  for  the  woman  to  hold  her  breath  during  an 
interval  between  the  pains,  and  voluntarily  call  into  play  all  the  mus- 
cles of  expiration.  In  the  larger  proportion  of  cases,  however,  these 
efforts  are  futile,  because  of  the  coaijmratively  feeble  motor  force 
brought  into  action. 

Au  excellent  method  of  manual  delivery  we  owe  to  Ritgen,*  which 
consists  in  lifting  the  head  upward  and  forward  through  the  vulva, 
between  the  pains,  by  pressure  made  with  the  tips  of  the  fingers  upon 
the  periniEum  behind  the  anus  close  to  the  extremity  of  the  coccyx. 
Of  course,  the  method  is  only  available  after  the  hejid  had  descended 
sufficiently  for  tlie  pressure  to  be  exerted  upon  the  frontal  region. 

Rectal  expreaaion  has  lately  found  warm  advocates  in  OUhausen  f 
and  Ahlfeld-t  The  manceuvre  consists  in  passing  two  fingers  into  the 
rectum  toward  the  close  of  the  second  stage  of  lubor,  and  hooking 
them  into  the  mouth  or  under  the  chin  of  the  child  through  the  thiu 
recto-vaginal  septum.  By  pressing  the  face  forward  and  upward,  the 
normal  rotation  of  the  head  beneath  the  pubic  arch  can  be  effected, 
and  delivery  can  bo  accomplished  between  the  pains  at  the  will  of  the 
operator. 

Wlien  rupture  is  felt  to  be  imminent,  mock^modesty  should  be  dis- 
carded, and  the  parts  imperiled  should  be  unhesitatingly  exposed  to 
view.  If,  owing  to  its  exccs.sive  elasticity,  the  occiput,  in  place  of 
being  directed  forward  to  the  vulva  by  the  perinaMun,  distends  the 
latter  bo  that  central  perforation  threatens,  the  hand  should  be  applied 
in  such  a  way  as  to  give  direct  support  to  the  stretched  tissues  and  to 
guide  the  heid  upward  to  the  outlet.  If,  on  the  other  hand,  the 
danger  arises  from  defective  elasticity,  the  physiciau,  standing  to  the 
right  of  the  patient,  with  his  face  toward  the  foot  of  the  bed,  should 

*  Olsbauskn,  Uebcr  DammvorleUung  iind  DnmmschutK,  VolkmAmi*&  Samm- 
luDg.,  No.  41.  p.  369. 

f  See  Ahlfeld,  Das  DBmmscliutz  Vorfahren  nacb  Kitten,  Arob.  f.  Qjoadt^  vl, 
p.  S70. 
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pMB  the  left  hand  between  her  thighs  and  prcRA  the  hcnd  upward  and 
mward,  dnring  each  pain,  with  the  thumb  and  two  tingers,  as  previ- 
ou!)l)  desonhwl.  At  tht?  .-^ame  time,  the  movementof  extension,  should 
it  threaten  danger  to  the  parts,  should  be  hindered  by  pressing  buck- 
ward  u[>on  the  frontal  region,  through  the  perinieam,  with  the  disen- 
gaged hand. 

Dr.  Goodoll*  rocommonds  hooking  two  fingers  into  the  anas  and 
drawing  the  perinwum  forward  during  a  pain,  to  remove  the  strain 
from  the  thinned  border  of  the  vulva,  and  to  promote  the  eksticity  of 
the  tissues. 

MerkerttwhianU  advocates  the  employment  of  bilutcral  pressure  upon  the 
perinicuui  during  the  jmuds  to  diminish  the  tension  in  the  median  line  where 
rupture  usually  occurs.  To  ai'CumpliHh  this  the  piitipnt  lies  ti[>on  her  hnek 
with  her  knees  moderately  separated.  The  physician  sits  to  the  right  of  the 
patient.  Th<'  riijhl  liaud  in  then  plneed  liuneath  the  right  thigh,  with  the 
thumb  and  the  fingers  respectively  applied  to  points  on  the  right  and  li-Tt  uf  the 
perineum.  The  pointa  selected  should  correspond  as  nearly  as  possible  to  the 
region  where  the  strain  is  the  greatest.  During  a  pain  the  thumb  and  fingcn 
riiould  Im  employed  to  press  the  perineal  tissues  from  the  sides  towanl  the  cen- 
ter. When  the  presenting  part  begins  to  distend  the  vulva,  the  left  hand 
ahoald  be  placed  with  the  ulnar  border  over  the  mens  veneris,  and  with  the 
thumb  nnd  fingers  respectively  applied  to  the  right  and  left  labia.  A»  the 
fivnulum  is  put  upon  th«  stretch,  the  middle  ftngi-nind  the  thumb  should  guard 
bf  latetal  pmaorc  a  point  in  the  fierinicum  about  half  an  inch  from  the  anterior 
border.  This  point  should  likewise  be  sustained  at  the  same  time  from  below 
by  the  thumb  and  fingers  of  the  right  hand.  Merkerttschiiinlzt  reports  over 
110  caae»  treAted  hy  this  method  without  a  single  perineal  laceration.  3Iore 
recently  ■  pUn  which  is  the  same  in  principle  has  been  recommended  by  Dr. 
T.  J.  McOniicuddy.  of  this  city.t 

Fnsl>eudcr*  places  the  patient  upon  the  left  side;  then,  stan^ling 
behind  her,  he  aeiaea  tho  head  between  the  index  and  middle  fingers  of 
the  right  hand,  applied  to  the  occiput,  and  tho  thumb  thnist  as  far 
into  the  rectum  a^  poissible.  By  thi.s  mRUfpuvre  the  liead  is  held  under 
^ompletn  ctmtrol,  the  re<ital  wall  harflly  affecting  the  grip  in  any  ap- 
previnblo  maiiuer.  During  a  pain  the  progression  and  extension  of 
tho  head  are  readily  prevented.  During  the  interval  between  the 
paina,  hy  pressure  with  the  thumb  through  the  rectum  and  the  poste- 
rior portion  of  the  periufpum,  the  head  cau  be  pressed  forward  and  out- 
ward at  the  will  of  the  operator. 

Between  pains,  I  have  been  in  the  habit,  in  cases  of  rigidity,  of 
alteruately  drawing  the  chin  downward  through  the  rectum  until  the 
head  distends  the  porinsnm,  and  then  allowing  it  to  recede.    It  is  aa- 

•  Oix»iii:i,i^  Am.  Jour,  of  the  Mwl.  Sci.,  .Tiinuary,  1871. 
f  MEKKCurrsrHiANTX,  Arch.  f.  Gynaek..  vol.  xxvi,  p.  327,  1885. 
j  Vide  Am.  Jour.  Obst..  Dec.,  I8H1I.  p.  I24I. 

*  F^BKUDKa,  Ztschr.  f.  Q«barUb.  und  Oyuoek.,  Bd.  11,  H.  1,  p.  S8. 
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toniabing  how  often  apparently  the  most  ohsiinate  resistance  can  be 
overcome  by  the  simple  ruiietition  of  this  to-tind-fro  movcuicnt,  the 
parts  mpidly  becoming  soft  and  distensible.  Of  course  it  should  be 
discoiitiimcd  the  monieut  contraction  begins,  and  cure  should  be  taken 
to  elTect  delivery  after  uterine  action  has  subsided. 

With  judicious  management  the  number  of  unavoidable  lacerations 
can  be  restricted  to  a  small  proportion  of  eases.  Still,  there  arc  indi- 
vidual peculiarities  wbiub  will  now  and  then  render  abortive  the  best 
prophylactic  measures.  In  this  category  I  have  already  alluded  to  a 
primitivD  lock  of  development  of  the  maternal  purtu,  to  unusual  size 
of  tlie  child's  heotl,  and  to  the  excessive  rigidity  of  the  perinseum  in 
primipane,  especially  after  tbo  thirtieth  year.  In  addition,  should  be 
mentioned  coses  where  the  pubic  arch  is  diminished  by  the  approxi- 
mation of  the  pubic  rami,  or  wlierc  the  tissues  have  been  rendered 
friable  from  chronic  cudema,  from  a  varicose  condition  of  the  veins, 
from  condylomata,  from  syphilitic  sores,  or  from  inflammatory  infil- 
tration consequent  upon  undue  prolongation  of  the  second  stage  of 
labor.  Lacerjitions  are  more  frequent  in  occi  pi  to-posterior  positions, 
and  in  the  delivery  of  the  after-coming  head,  where  hasty  extraction 
is  demanded  in  the  interest  of  the  child. 

When,  in  the  judgment  of  the  physician,  rupture  of  the  pcrinaeum 
seems  inevitable,  he  is  justified  in  making  lateral  incisions  through  Ute 
viilva  to  relieve  the  strain  upon  the  rcct^-vaginal  septum.  To  this 
operation  the  term  cpiiiiotomy  is  applied.  By  it  not  only  is  the  danger 
of  deep  laceration  through  the  sphincter  nni  prevented,  but,  owing  to 
their  eligible  position,  the  wounds  themselves  are  capable  of  closing  spou- 
taneouflly  ;  whereas,  when  laceration  follows  the  raphe,  the  retraction  of 
the  transversi  perimei  muscles  causes  a  gaping  to  take  place  which  inter- 
feres with  immediate  union.  As,  however,  every  wounded  surface  is  a 
source  of  <]nngcr  in  childbed,  cpisiotomy  should  never  bo  performed 
so  long  as  hope  exists  of  otherwise  preserving  the  perimeora.  It  is 
essentially  the  operation  of  young  practitioners,  tlie  occasions  for  its 
employment  diminishing  in  frequency  with  increasing  experience. 
The  chief  resistance  encountered  by  the  head  is  not  at  the  thin  border 
of  the  vulva,  but  is  furnished  b>'  a  narrow  ring  situated  half  an  inch 
above,  and  composed  of  the  constrictor  cunni,  the  transversi  perina^i, 
and  sometimes  of  the  levator  ani  muscles.  Incisions  shonld  be  made 
during  a  pain,  when  the  ring  becomes  tense  and  rigid,  and  is  easily 
recognized  with  the  finger.  As  it  js  not  desirable  that  the  head  should 
be  driven  suddenly  through  the  vulva  during  the  act  of  operating,  the 
time  selected  for  performing  cpisiotomy  sliould  be  at  the  commence- 
ment or  close  of  a  contraction.  The  division  of  the  rigid  fibers  may 
be  accomplished  by  means  of  a  blunt-pointed  bistoury,  or  a  pair  of 
angular  scissors.  So  far  as  practicable,  the  incisions  should  bo  con- 
fined to  the  vagina,  and  should  not  exceed  three  quarters  of  an  inch 
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in  length.  In  cases  where  the  ht^ul  U  on  the  eve  of  expulsion,  the 
bUtoarr  may  be  introduced  flat  btHween  it  and  the  vagina,  half  an  inch 
ftntcrior  \o  tho  conimissare,  and  the  section  madefi-oni  within  outward. 
(-'are,  howwver,  should  he  tiiken  at  the  same  tiine  to  avoid  severing  the 
external  akiu  by  drawing  it  as  far  back  aa  })oe8ible.*  In  central  per- 
foration it  10  beet  to  divide  the  band  left  attached  to  tlie  Tulva,  us  ita 
prcserrntion  U.  of  no  ft«Iv:intncc. 

The  Delivery  of  the  Shoulders. — After  the  expulsion  of  the  head, 
mucus  should  bu  wiped  from  the  mouth  and  noi»t\  and  cleared  from 
the  tliroal  with  tho  finger  should  laryngeal  rdle^  indicate  an  embar- 
ruamont  of  tho  respiration.  If  tho  cord  is  found  coiled  around  the 
neck,  it  shonld  Iw  loo(*onc<l  by  drawing  upon  the  placental  end  until 
\}w  ^iiouhler?  e4in  pass  readily  through  the  loop.  Should  this  be  found 
imjfo^ibje,  cither  because  the  cord  is  unnenatly  short,  or  because  it  ia 
wound  several  times  around  the  body,  a  ligature  should  be  applied, 
tho  cord  should  be  cut  between  the  ligature  and  the  placenta^  and  de- 
livery should  be  hastened  by  manual  efforts. f 

In  the  majority  of  casea  the  shoulders  are  expelled  Bpontaneously. 
Still,  it  is  a  good  plan  to  expedite  the  descent  by  pressure  made  with 
the  left  hand  at  the  fundus  of  the  uterus.  (*arc  must  be  taken  lest 
thp  lower  shoulder  convert  a  slight  tear  in  the  perinirum  into  an  ex- 
tensive laceration.  The  right  Imnd  should  therefore  Ix^  applied  to  the 
porina'um  in  such  a  way  aa  to  lift  the  shoulder  upward,  and  at  the  same 
time  furniith  a  bridge  over  which  it  can  glide  in  its  movement  forward. 
SometiriK's  after  the  passage  of  the  iR-ad  a  tleep  vaginal  laceration  co- 
exists with  an  intact  condition  of  tlie  external  parts.  The  shoulder 
then  tears  through  tho  skin,  and  a  complete  rupture  ensues.  Olshau- 
wtn  recommends,  in  cases  where  rupture  is  imminent,  to  turn  the 
shoulders  so  that  they  dcnr  tlie  vulva  in  an  oblique  or  transverse 
diameter. 

If,  after  birth  of  the  head,  the  child  does  not  breath,  and  asphyxia 
thnwtens.  the  physician  should  rub  the  uterus  with  tho  hand  through 
the  aUlominal  wall,  to  excite  a  pain,  during  which  he  should  urge  the 
piitient  to  pre:ss  down,  and  thus  aid  expulsion.  The  most  common 
bindnince  to  delivery  consists  in  an  arrest  of  the  upper  shoulder  be- 
neath the  pul)6s.  Usually  its  release  is  readily  effected  by  seining  the 
ridi-s  of  the  lica<l  with  the  two  hands  and  drawing  directly  downward. 
It  is  mrcly  necessary  to  raise  the  head  subsequently,  or  to  houk  the 
Ongi»r  inti>  the  armpit  to  extract  the  posterior  shoulder. 

Tying  the  Cord. — When  the  cord  is  torn  across,  aa  sometimes  hap- 
pens in  Btreet-birLhs,  no  haemorrhage  takes  place  from  the  lacerated 

•  Olmiaosbv.  /«.  <!i/..  pp.  372.  373. 

i  TABsniR  rvcoramend^  dividing  the  cord  and  then  compressing  the  proximal 
tffi  ttftvirrn  l)i«  tliuraband  tti?  index -fin  f;iT.  The  proxitual  end  is  distinguished 
t^  the  spjuting  o[  Ibe  tWQ  umbilical  arturies. 
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Teasels.  Of  coarse,  this  occnrrenoe  deprives  the  physician  of  the 
power  of  chooHiug  the  poiut  at  wliicU  tbt*  diviuioa  shall  be  muclu.  As 
it  is  desirable,  for  the  sake  of  convenience,  to  sever  the  cord  about  two 
inches  from  the  navel,  it  is  the  custom  iu  all  civilized  c-ountrics  to  out 
it  with  acissora,  and  to  preveut  ha'uiorrhago  by  the  application  of  a 
ligature.  Almost  any  materia!  may  be  employed  for  the  latter  purpose, 
though  nothing  iu  i^o  haady  as  the  narrow  Aat  bobbin  wliich  most 
nurses  keep  in  readiness.  Dr.  Craig,  of  Jersey  City,  recommends  tlie 
use  of  au  elastic  lij^^titure  as  a  security  against  h^morrha^e.  Tbc 
ligature  should  bo  applied  tightly,  and  the  cut  surface  should  subse- 
quently be  examined  once  or  twice  by  the  physician  before  leaving,  to 
make  sure  that  the  arteries  aro  sufficiently  eoniprossed  to  prevent  oozing 
from  taking  place.  The  cord  should  be  huld  in  the  hollow  of  the  hand 
at  the  time  of  it^s  division,  to  avoid  the  possibility  of  including  ac- 
cidentally any  portion  of  the  child  Iwtwoen  the  blades  of  the  scissors. 
Commonly  two  ligatures  are  applieil,  and  the  cord  is  severed  between 
them,  though  the  question  of  on©  or  two  ligatures  is,  except  iu  twin 
pregnancies,  of  trifling  importance. 

In  practice  it  is  very  desirable  that  the  physician  should  understand 
the  physiulogiual  difToruuce  between  the  ollecta  of  the  early  and  those 
of  the  late  applicaiiou  of  the  ligature.  The  custom  as  regards  this 
point  has  been  by  no  moans  uniform.  The  ancients  deferred  the  liga- 
ture until  after  the  expulsion  of  iho  placenta.  Mauriceau,  Clement, 
and  Doventer  followed  the  same  plan,  but  employed  arti6cial  expe- 
dients  to  complete  the  third  stage  of  labor  rajiidly.*  The  common 
practice  at  thu  present  day  is  to  tie  the  cord  immediately  after  the 
birth  of  the  child.  Still,  there  have  not  been  wanting  in  recent 
times  warning  voices  against  precipitate  action.  Naegele  advised  wait- 
ing until  the  pulsation  of  the  cord  had  ceased;  Braunf  first  describes 
the  changes  from  the  fetal  to  the  post-natal  circulation,  and  then  says; 
"  This  stupendous  process  should  be  taken  into  consideration  in  the 
treatment  of  every  case  of  labor,  and  because  of  it  the  cord  should 
never  be  severed  or  tied  so  long  as  pronounced  pulsations  can  bo  fflt 
near  the  navel."    8toltz|  noticed  that  '*  after  the  child  has  respired 

*  BuDtN.  A  qupl  moraont  doil-on  opcrer  la  ligature  du  oordoo  ombilicalf  Piiblt- 
calions  t\u  Prognis  MtMical,  1876. 

f  Hraun,  Ijchrbuch  der  dt-hurtshQlfe,  p.  193. 

X  Stoltz,  art.  Accoachement  u&turel,  Nouveau  Dictionnaire,  p.  283.  So.  too, 
Whitk  wrote,  in  1773;  "The  coniraoii  method  of  tying  ami  cutting  the  navel- 
string  xhp  iti^-ant  the  child  is  bom  is  likewise  one  of  those  errors  In  pnu'lice  ihat 
hiui  tioThing  to  plead  In  tin  favor  but  custom.  Cau  it  bo  supposed  that  this  im- 
portant event,  thh  ^rent  chan^  which  takes  place  in  the  lungs,  the  heart,  and  tlie 
liver,  from  the  Btate  of  n  fceliis  kept  alive  by  the  umbilical  cord  to  that  state  when 
life  can  not  be  earriinl  on  without  rufipirutitm,  when^by  thu  lung?  mu^t  be  fully  ex- 
panded with  air.  and  the  whole  mass  of  blood,  intit»ad  of  one  fourth  [mrt,  be  cir- 
culated through  thLMU,  the  ductus  vcnoiiuti,  lurumeu  ovate,  ductus  artvriosu6«  and  th« 
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»11  dirision  of  the  cord  is  followed  by  au  inaignificunt  loss  of  blood, 
hile  after  immcUmto  section  blood  escapes  iu  abundauoe."  Winkler,* 
frt>m  auatomical  observation  aloue,  recoiiimeudod  nut  to  tie  the  cord 
until  the  expal^ion  of  the  placenta,  or  at  least  until  the  cord  had  be- 
come y&h  and  had  ceased  to  pulsate,  giving  as  his  reason  ttiat  hy 
det&7  a  certain  quantity  of  blood  would  pass  from  the  placenta  to  the 
child,  and  that  every  plus  is  a  gain  to  the  child,  which  would  increase 
its  powers  of  resistance.  He  tinally  expressed  it  as  almost  his  belief 
that  the  practice  recommended  would  tend  to  diminish  the  fatniliar 
loss  of  weight  in  the  new-born  during  the  first  days  of  existence. 

In  1875,  Budin,  at  that  lime  interne  at  tlie  Maternite  of  Paris, 
undertook  the  following  experiments  at  the  au^^aslion  of  Profe&sor 
Tamier:  In  one  series,  the  cord  was  tied  immediately  after  the  birth  of 
tfae  child,  and  the  blood  which  escaped  from  the  placental  extremity 
WW  meosonMl;  in  the  other,  the  quantity  of  blood  was  determined  in 
OMM  where  tho  cord  was  not  tied  until  ecvoral  minutes  after  delivery. 
By  a  comparison  of  the  results  thus  obt4Uued,  he  found  that  the  aver- 
age amount  of  placentiil  bliKul  was  three  ounces  greater  in  the  tirst 
than  in  the  second  series  of  experiments.!  Weicker  estimated  the 
entirp  quantity  of  the  bloiMJ  in  the  infant  at  one  nineteenth  the  weight 
of  the  body,  which  would  amount,  in  a  child  of  seven  pounds,  to  six 
otincee.  To  tie  tho  cord  immediately  after  birth  would  therefore  be 
uivftlent  to  robbing  tho  cliild  of  three  ounces  of  blood  which  woidd 

erwiso  p:L$s  into  its  circulation.  1'his  startling  result  has  in  the 
main  been  abundantly  confirmed  by  subsequent  observers.  Two  years 
later  (1877).  Sehucking,  extending  Budin's  experimenta  by  weighing 
the  child  at  birth  and  then  observiug  the  changes  that  took  place  up 
to  the  time  of  the  cessation  of  the  placental  circulation,  found  that  tho 
child  guined  from  one  to  three  ounces  in  weight  by  delay.  It  is  cor- 
taun  that  these  amouDt«  do  nut  reprceent  the  entire  increase,  as  a  portion 
neoesaarilj  escapes  observation  iu  the  interval  that  must  elapse  before 
the  veight  can  be  ascertained. 

There  is  a  difference  of  opinion  aa  to  the  mechanism  by  which  the 

ambiliciil  arteries  nnd  reins  must  all  be  clc»«y!,  and  tho  mi»<lo  of  airculnliitti  in  tha 
pritiripa]  ve^isels  enlirely  allertHl — jn  it  poft^^ililA  thnt  ihU  wonderful  altaration  in 
the  hiimau  machttiP  should  bf  properly  brought  nlxiut  in  one  instant  of  time,  and 
Kl  the  will  uf  a  bystAnderf  IjoC  us  but  loavo  tho  affair  to  Nnturc  and  waluh  hor 
oparmtions.  and  it  will  (Kum  api^mr  that  she  stands  not  in  neo«l  of  our  fci-blc  as- 
siaLancv.  but  will  do  the  work  hL>rsclf  at  a  proper  time  .ind  in  a  bottrr  nunnor.  In 
a  few  tninutvK  the  lun^  wilt  bo  gradually  expanded,  and  the  grf>ut  altpnitions  ia 
th«  heart  and  blood-vesaela  will  take  place.  As  soon  as  thi^  is  porfuotly  done  \ho 
dTcalAtioa  iu  the  nawl-striuf^  will  cease  of  itself,  and  then  if  it  be  cut  no  ho^nior- 
rhaffe  will  eti»ue  from  either  end.  .  .  .''  A  1*renti'«  on  tlu'  Managoment  of  Pre^ant 
and  Lyin^-in  Women,  by  Charles  Whito.  I^ndoii,  1873,  p.  107. 

•  WtxKLER,  Arch,  t,  Uynoek^  vol.  W.  p.  25G  (1873). 
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traiufer  of  the  blood  from  tlie  placenta  to  the  child  talcoa  place.  Ac- 
cording to  Biidin,  thf!  principal  factor  in  the  acoomplidhment  of  the 
result  is  thoracic  aspiration.  With  the  first  breath,  the  afflux  of  blood 
to  the  lungs  develops  a  "  negative  pressure  "  in  the  vessels  of  the  larger 
circultttiou,  so  that  a  auction  force  is  exerted  upon  the  placental  blood, 
wliich  continues  until  tlie  equilibrium  is  restored.  To  tie  the  cord 
prematurely,  therefore,  is  to  cut  off  from  the  child  a  supply  of  blood 
for  which  the  e8tjil>lishment  of  the  pulmonary  circulation  hod  created 
a  physiological  need. 

Schiioking,*  on  the  contrary,  maintains  that,  after  the  first  inspira- 
tion, thoracic  expansion  ceases  to  operate  as  an  active  force,  und  tliat 
the  main  agent  which  drives  the  blood  from  the  placenta  through  Uie 
umbilical  vein  is  the  compression  exerted  by  Uie  retraction,  and,  at 
intervals,  by  the  contractions  of  the  uterus. 

The  difference  in  the  theoretical  standpoint  of  these  t^*o  observers 
is  of  praotical  importance,  for,  if  the  movement  of  blood  to  the  «*hiid 
results  from  thoracic  aspiration,  the  quantity  which  enters  its  circnlur 
tion  will  not  exceed  its  requirements;  while,  if  the  movement  is  due 
to  uterine  compression,  the  question  arises  as  to  whether  the  forcible 
transfusion  thus  accomplished  is  compatible  with  the  ehihl's  safely 
and  welfare.  The  ultimate  decision  will  depend  partly  upon  experi- 
mental and  partly  upon  clinical  observations.  F'rovisionally,  the  case 
stands  as  follows :  The  manometric  obgcrvatious  uf  Kibemont  f  show 
that  the  pressure  in  the  umbilical  arteries  is  uniformly  greater  than 
that  in  the  umbilical  vein ;  during  a  series  of  deep  inspirations  and 
expirations  the  blood  in  the  umbilical  vein  is  subject  to  marked  oscil- 
lations; after  Ijie  pulsations  of  the  cord  have  ceased,  the  uterine  con- 
tractions ahmc  are  insufiioient  to  propel  the  placental  blood  through 
the  umbilical  vein  to  the  infant.  Again,  Budiu  (discussion  upon 
Ribfimont's  paper),  in  a  breech-delivery,  compressed  the  cord  at  the 
vulva  as  far  as  possible  from  the  navel;  at  birth,  the  vein  was  dis- 
tended with  blood,  but  with  the  first  inspiration  it  was  instantly 
emptied.  Thoracic  lispiratlnn  docs,  therefore,  exist  as  an  operative 
force-  On  tbe  other  hand,  Sehiickiug  found  that  when  the  placenta 
was  rapidly  expelled  by  Cred6^8  methoil,  so  as  to  remove  it  from  the 
iutluencc  of  uterine  retraction,  the  pressure  in  the  vein  was  sliirhtly 
Icsscucd,  and  the  total  amount  of  blood  transferred  to  the  infant  was 
greatly  restricted. 

According  to  the  clinical  observations  of  Budin,  Ribi'mont,  and 
Schbcking,  infants  which  have  had  the  benefit  of  late  ligation  of  tlio 
cord  are  rod,  vigorous,  and  active,  whereas  those  in  which  the  cord 

•  SchO<kiko,  Zur  Physiologie  der  Nachg«burb»perind«,  B*rl.  kliiu  Wwh,.  N<» 
t  and  2,  1877. 

^  RiBKHoxT.  Rocherchefl  t^ar  1a  t*>n!tii>ri  <lu  »iing  daiu  les  ralMeaux  du  fvelus  et 
du  Douvcau-a4  Arch,  do  Tocul.,  Outober,  1B79. 
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10  tied  early  are  apt  to  bo  pale  and  apathetic.  Hofmeier,*  Ribemont, 
Bndin,  and  Zweifel  f  hnrc  shown  that  ihe  loss  of  weight  which  occurs 
in  the  tlrst  fen-  days  follouiiig  coudnemeul  is  lesB  iu  uinounl  and  uf 
shnrUtr  iliiration  when  tbo  cord  is  not  tied  autil  after  the  pulsations 
have  cease<l. 

There  appo&r  to  he  no  harmfal  results  to  the  child  growing  out  of 
the  practice  of  late  Ii;raticin.  Porak,  indeed,  reports  two  cases  of  dark 
vomitinjf,  two  of  mela'ua,  and  two  with  sauguineoua  discharges  from 
the  vagina,  which  he  is  convinced  were  the  result  of  the  practice;  bnt 
the  extensive  trial  to  w}iich  it  has  eince  been  subjected  iu  the  principal 
lying-in  institutions  of  the  Continent  have  sufficiently  demonstrated 
that  it  is  exempt  from  danger. 

In  late  ligation,  the  amount  of  blood  retained  in  the  placenta  and 
the  incroaso  in  the  weight  of  tlie  child  differ  materially  indifferent 
cases  J — adilTorenco  which  seems  to  indicate  that,  so  long  as  the  placen- 
tal circulation  is  left  undisturbed,  the  amount  of  blood  ]>a8King  to  tho 
child  will  bo  measured  by  its  needs.  In  a  cose  of  filing's,*  on  the 
other  hand,  after  the  placeutii  had  been  expressed  from  the  uterus,  it-s 
contents  and  that  of  tho  cord  were  forcibly  squeezed  into  the  circula- 
tioD  of  tho  child,  and  death  followed  from  ovcrdistontion  of  the  heart. 
Porak  and  Gcorg  Viulet  |  claim  that  there  is  a  special  pre<lisposition 
to  icterus  in  children  when  the  cord  is  tied  after  the  placental  circula- 
tion has  ceased.  Violet  attribtitea  the  discoloration  not  to  bile-pig- 
ment but  to  a  rftpid  disintegration  of  the  excess  of  blood -corpuscles. 
Helot,  he  says,  found  on  tho  first  day  after  the  birth  a  difference  of 
nine  hundred  thousand  corpuscles  to  the  cubic  millimetre  between 
oftws  of  late  and  those  of  early  ligation,  while  on  the  ninth  day  the 
diflereuce  fi-ll  to  three  hundred  thousand.  Others  have  failed  to 
notice  any  characteristic  icteric  discoloration  f)uculiar  to  late  ligation. 
Neither  Porak  nor  Violet  attaches  any  pathological  significance  to  the 
symptom. 

The  outcome  of  the  foregoing  observations  may  fairly  be  stated  as 
follows : 

1.  The  cord  should  not  bo  tiod  until  the  child  has  breathed  vigor- 
ously a  few  times.  When  there  is  no  occasion  for  hix^^tc.  arising  out  of 
the  condition  of  the  mother,  it  is  safer  to  wait  until  the  pulsations  of 
the  oord  have  ceased  altogether. 

*1>er  SEeilpunkt  der  AbtiKbclung,  otc.,  Ztjschr.  f.  Geburtsfa.  u.  Gynaek.,  U,  1, 
p.  114. 

f  ZwxiFKL.  Cfflitmlhl.  f.  G3miu;k.,  No.  1. 

jSe*"  Wiener,  t'ebor  iloii  Einllnss  ilcr  .VbnabeluTiKsaMl  owf  den  Blutg^halt  dftr 
PUosnia,  Arvh.  t  Gynaok.,  xiv,  1,  p.  34;  also.  Mftvea,  Ceiitraibl.  f.  Gynaek.,  1B78, 
N«x  m 

■  Initug.  Dim..  Kiel.  1877. 

I  QxoEu  VioLKT,  L>lM?r  die  Oelbsticht  der  Neugeborenen  und  dia  Zeit  der 
AbfU^Mtlang,  Vircbow's  Archir,  Ixxx,  S,  p.  i(53. 


2.  Lato  ligation  is  not  dangerous  to  the  chiM.  From  the  excess  of 
blood  contained  in  Iho  fetjil  portion  of  the  placonla,  tlie  child  receivw 
into  lis  system  only  the  amount  rcquiBitc  to  eupjily  thti  noods  created 
by  the  opening  up  of  tlie  pulmonary  circulation. 

3.  CuLil  further  observations  have  been  made,  the  practice  of 
omploving  uterine  expression  previous  to  tying  the  cord  is  question- 
able. * 

4.  In  children  bom  pale  and  anemic,  suflfering  at  birth  from  ayn- 
cope,  late  lig;itiuii  furnishes  an  invaluable  means  of  restoring  the  eqnl 
librium  of  tlie  fetal  circulation. 
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The  duties  of  the  physician  in  the  third  stiige  are  to  guard  against 
hiemorrhagCt  to  promote  uterine  contractions,  and  to  further  the  ex- 
pulsion of  the  placenta.  These  objects  are  best  fulfilled  by  manipula- 
tions tlirongh  the  abdominal  walls.  Tractions  upon  the  cord  should 
not  be  resorted  to  before  the  placenta  has  accomplished  its  descent 
into  the  vagina.  The  method  of  expressing  the  placenta  by  seizing 
the  uterus  ihrtjugh  the  abdominal  coverin^js  is  as»uciattMj  iudiasulubly 
with  the  name  of  Crede»  for.  though  the  vjilue  of  friction,  of  knead- 
ing, and  compression,  won  apju'eciatcd,  as  their  writings  show,  by  Mau- 
riceau,  Robert  Wallace  Johnson,  Joseph  Clarke,  Buach,  Mayer,  and 

others,*  it  was  Cred6  who,  by  in- 
dependent study,  worked  ont  the 
practical  details  of  the  nianttu- 
vre,  and  by  his  advocacy  gained 
for  the  principle  of  placental  ex- 
pression its  prcserit  wide-spread 
acceptance. 

C'redea  method  consists  es- 
sentially in  applying  at  first  light 
and  afterward  stronger  friction 
to  the  fundus  of  the  uterus  until 
an  energetic  contraction  is  ob- 
tained ;  at  its  height  tlie  titerus 
is  grasped  so  that  the  fundus 
rests  in  the  palm  of  the  hand, 
compressed  between  the  thumb 
and  fingers.  The  exercise  of 
circular  compression  forces  the 
placenta  from  the  uterus,  or  in  case  of  failure  the  process  may  be 
repeated  until  the  object  is  accomplished.     Cred6  lays  great  stress 

♦  Fnr  histuricul  rvrereiicft?.  vide  Kiou  D^livrance  \mr  expression,  G,  H.USOK, 
1680;  MeNu£,  Obstetrii;  Pulpatiuii,  p.  108. 
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upon  the  avoidance  of  Tiolence  in  the  practice  of  hia  method.  It  is 
tmc  that  tfie  expulsion  of  the  placenta  will,  a^  a  mie,  occnr  spontane- 
oukIv.  The  uiiaiiled  uterus  is,  however,  liable  to  relux  and  becomo  the 
•aurce  of  hieruorrhage;  or,  where  the  delivery  does  not  take  place 
ipecHlily,  it  may,  on  the  other  hand,  close  down  bo  an  to  imprison  the 
phK-enta  within  its  cavity.  The  great  merit  of  Crede'ii  method  is 
that  by  maintaining  retraction  it  prevents  hromorrhnge,  and  by  pro- 
moting speedy  expulsion  it  guards  agaiu8t  the  dangers  of  retention. 
When  systematically  practiced,  the  bugbear  known  as  adherent  pla- 
centa is  the  rarest  of  accidents.  The  method  is  not  ditlicult.  and  is 
devoid  of  danger.  To  be  8ucc.e8«ful,  however,  exjiressinn  should  be 
employed  only  during  the  acme  of  a  contraction,  and  the  propulsive 
force  should  be  directed  from  the  fundus  downward  in  tiie  axis  of  the 
ntents. 

Crcde  in  hiis  earlier  papers  mlvo(*at<,'d  the  exjiression  of  the  placenta 
as  soon  after  the  birth  of  the  child  as  possible.  It  appears,  however, 
from  the  observations  of  Sohroeder  and  others,  that  in  most  cases  the 
plaoentu  spontaneously  leaves  the  uterine  cavity,  either  in  whole  or  in 
port,  within  the  first  fifteen  t4»  twenty  minutes  after  the  birth  of  the 
child,  anti  that  the  delay  observable  in  so  many  cases  left  to  the  un- 
aided efforts  of  Nature  occurs  usually  after  the  placenta  has  sunk  into 
the  lower  uterine  segment  Vor  this  reason  it  is  a  good  rule,  accepted 
of  Uc«  by  Creilt',  not  to  resort  to  external  manipulations  until  at  least 
filieen  minutoa  have  expired. 

The  evidence  of  the  'expulsion  of  the  placenta  is  furnished  to  the 
opentor  by  his  feeling  the  anterior  and  posterior  walls  in  contact  with 
one  anothe*-.  By  then  pressing  the  uterus  downward  in  the  axis  of  the 
brim  it  is  usually  possible  to  drive  the  placental  through  the  vagina 
L  Mdont  of  the  valva.  There  is  uo  objection,  however,  at  this  stage,  in 
B<^KBt(  delay,  to  expe<lite  delivery  by  drawing  upon  the  cord  downward 
luak  Wckward.  When  the  placenta  passes  the  vulva  the  uterus  isoft^n 
firmly  contracted,  and  a  considerable  portion  of  the  membranes  are 
still  within  the  uterine  cavity.  Hasty  traction  is  then  apt  to  tear  otT 
the  retained  part  of  the  niembruues.  It  is  well,  therefore,  at  this  point 
to  fujjport  the  placenta  until  relaxation  of  the  utenis  has  taken  place, 

Kiexx  the  complete  separation  of  the  membranes  is  effected  without 
dangering  their  integrity. 
There  has  been  considerable  discussion  of  late  as  to  the  true  physi- 
ology of  pluccnt4il  ex])uIsion.  Thus  it  has  been  maintained  by  Schultze 
tint  after  the  birth  of  the  child  the  diminution  of  the  placent^d  area 
daring  a  uterine  contraction  is  followed  by  a  central  separation  of  the 
placenta  from  the  uterine  walls  and  by  a  bulging  of  the  separated 
porti<jn  into  the  uterine  cavity.  The  detachment  takes  place  in  the 
deoidaal  layer ;  the  mouths  of  uterine  vessels  are  consefjuently  opened 
ttptaod  blood  is  aspirated  into  the  retro-plucental  cavity.     As,  in  point 
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of  fact,  no  uterine  cavity  exists  during  a  contraction,  Cohn  *  modi6ed 
tlio  Schultze  theory  by  assuming  that  the  oentnil  separation  takes 
place  in  fact  ad  a  consequence  of  uterine  contraction,  but  that  the 

homat4>ma  follows  upon  the  occurrence  of 
uterine  relaxation.  The  further  separa- 
tion of  the  placenta  from  the  center  to- 
ward tlie  periphery  is  either  the  result  of 
the  iuereiise  iu  ihu  amount  of  the  efTuscil 
blood,  or  is  effectt'd  during  a  contraction 
by  the  peripheral  pi-essure  exerted  by  the 
blood  previously  aspirated  behind  the  pla- 
centa. Accordiug  to  Schultze,  therefore, 
tho  placenta  normally  descends  by  its  fetal 
surface  into  the  vagina,  and  a  certain 
amount  of  hfemorrhago  is  the  regular 
concomitant  of  placental  expulsion. 
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Dohrn.t  accepting  the  tIcws  of  Schultxe, 
objects  lo  CrvdiT*,  thnl  by  his  mt'thod  "  a  pnyc- 
C8S  which  should  develop  naturallj  is  disturbed 
by  a  OMnipanilivt'ty  t>ruK4)Uu  mnni)iut)U)OD."  A» 
a  result  of  luintv  placental  exprc^tnn,  he  mcD- 
tioned  us  especially  to  be  deprecated  the  tend- 
ency to  rctt^ntion  of  the  incmbmnes.  Later, 
Ahlfcld  J  urged  against  the  Cred^  method  that 
it  increased  the  cases  of  dangerous  hirmorrhn^,  that  it  favored  retentiou  of 
the  mcmhranus,  und  tlmt,  a.s  a  co[iiM.Miuf*ncc  of  tliu  latter  accident,  it  created  a 
disposition  to  puerperal  fever.  The  evils  dtiplcted  by  Dohrn,  and  I'spccially  by 
Ahlfeld,  of  the  results  of  mantml  expression  of  the  placenta,  were  so  entirely 
opposed  to  my  own  experience,  thnt  durtng^  the  |Mat  ten  years  I  hare  contiaued 
to  follow,  with  hltght  modillcutiuD.s,  the  coun.s(-Is  of  Cre<16,  and  remain  imcoo- 
vinced  that  they  do  not  furnish  the  best  practical  solution  of  the  safe  manag«- 
mcnt  of  the  stage  of  lalmr.  AVhen  akillfully  performed,  I  know  of  no  other 
ot>stetrical  manicuvre  to  which  the  terms  cito  tuta,  ta  jufundt  can  be  so  properly 
applied. 

As  to  the  alleged  dangers  of  the  method,  my  experience  corresponds  to  that 
of  Roemcr,*  of  Zinstag,!  of  Fehling,^  and  of  Crcd6,(  whose  comparative  stit- 

«  CoHV,  Zur  Physinlogie  und  DiUtotik  der  Nachgebartspcriode,  Ztschr.  f.  Gt- 
barlKhlUfe  und  Gyiiai-k.,  vol.  :(ii,  p,  381. 

f  DoiiRN.  Uculiche  mc<l.  Woehenschr.,  1880,  No.  41. 

{  AuLFELD,  Herielite  uml  Arbciten  aiis  Oiessen,  lt^8l  and  t88S. 

*  ItoBHER,  Khnitiche  Beobochtungen  ucber  der  Naehgeburtszeit,  Arch,  t  Qy- 
oaek.,  vol.  xxviii,  p.  283. 

I  ZiKSTAo.  Binlrigc  zum  Hechanismus  der  physiologischen  LSaang  dor  Placenta, 
Arch.  f.  Gynaok.,  vol.  xliii.  p.  255. 

^  FciiuNG,  Zur  Frn^e  der  iSwcckmftssigstcn  Bchandlung  der  Kacbgebnrtaseit, 
Centralblatt  fDr  Gynaek.,  1880,  Ko.  2.'i. 

0  Crki>£,  Dip  Uehnndlung  der  Nochgeburt  bei  regelm&ssigen  Qeburteo,  Anfa.  f. 
Gynaek.,  vol.  xxxii,  p.  9d. 
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tktics  show  thut  Crcd6'9  method  does  not  increaKe  th«  qutintitj  of  blood  lost 
etThrr  iu  iho  thini  sUge  ar  during  Ihu  [ti)ur[>eritim ;  that,  unlc»s  resorted,  to  at  too 
early  ■  jKriod,  it  dtws  not  conduce  to  reti'ntion  of  the  membranca;  and  tluit, 
evuD  if  Ibia  accident  should  occur,  it  dot*>*  not,  with  rigid  untideptic  conduct  of 
bibor,  cnhftnce  the  ritik^  of  puerperul  inrection. 

In  opposition  to  Schultzet  Duncan  mfiintaiuu  tbat  whon  the  mech- 
ftnism  of  pUicental  delivery  is  not  interfered  with  by  premature  trac- 
tioiu  upon  the  cord,  the  placenta  descends  edgewise  through  the  cervix, 
and  lis  expulsion  is  ofTectcd  with  the  loss  of 
but  a  trifling  amount  of  blood.  Of  course 
it  is  understood  that  traction  upon  the  cord 
is  of  common  occurrence  during  the  birth 
of  the  child,  and  that  in  consequence  the 
Scbaltze  method  of  descent  is  frequently 
enough  met  with.  But  Zinstag  furnishes  us 
obsurvutiuns  in  one  hundred  and  thirty  cases 
in  which  the  cord  was  divided  when  coiled 
around  the  neck  of  the  child  immediately 
after  tlic  birth  of  the  head,  and  in  otlier  cases 
during  the  pnswtge  of  the  breech.  When 
this  precaution  was  taken  the  mechanism  of 
Schaltse  occurred  in  nine  cases  only ;  that 
of  Duncan*  with  the  placenta  folded  on  the 
fetal  surface  in  ninety-four  cases;  and  in 
twenty-seven  cases  with  the  edge  presenting 
bnt  with  the  placenta  folded  upon  the  uterine 
Bnrfsre,  and  with  a  certain  amount  of  blood 
effused  from  the  uterine  sinuses  between 
the  folds  and  behind  the  membranes. 

As  a  matter  of  practical  importance,  it  is  well  to  remember  that 
whe'u  extraction  is  attempted  previous  to  descent  by  pulliug  upon  the 
conl,  the  central  portion  of  the  placenlA  is  dragged  into  the  cervix, 
while  the  borders  are  inverted  in  such  a  way  as  to  form  a  cup-like 
cavity.  This  disturbance  of  the  normal  mechanism  not  only  increases 
the  difiicuUy  of  delivering  the  placenta,  but  causca  the  latter  to  exer- 
cise a  suction  force  which  increases  the  haemorrhage,  and  at  times  even 
is  capable  of  partially  inverting  the  lax  uterine  walls.  Now  and  then, 
where  the  occlusion  of  the  cervix  is  complete,  it  may  be  found  impos- 
Bible  to  effect  delivery  without  first  introducing  two  fingers  and  hook- 
ing d<»wn  the  margin  of  the  placenta,  so  as  to  allow  air  to  pass  above 
into  the  uterine  cavity. 

*  Mattbsws  Duxcam,  Edinburgh  Med.  Jour.,  April,  1871. 
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Care  of  the  Patient  after  Delivery. 

As  the  danger  of  Iiffimorrhnge  does  not  always  end  with  placenta] 
expntsiou,  the  physician  should  be  ready  to  sacrificu,  even  in  simple 
cases,  ut  least  a  half-hour  to  close  observation  of  the  Bubsequenl  be- 
havior of  the  uterus.  The  weight  of  th«  liaud  laid  above  ihe  sym- 
physis pubis  is  U8\iai]y  eiiftieient  to  maintain  a  safe  degree  of  retrac- 
tion. Should,  however,  the  uterus  become  lax,  and  lose  its  outline,  the 
physif^ian  should  grasp  it  in  his  hand  and  knead  it  Hrmly  until  a  con- 
traction is  excited.  In  this  way  be  not  only  guards  aj^ainst  Iwrnor- 
rhage^  but,  by  preventing  the  formation  of  clots,  he  diminisliee  in  mul- 
tipane  the  severity  of  the  after-pains. 

Most  physicians  seek  additional  security  against  hft>morrbage  by 
administering  ergot,  which,  as  is  well  known,  favors  tonic  retraction 
of  the  nteruB.  To  this  there  is  no  objection,  jirovided  the  ergot  be 
given  subsequent  to  the  expulsion  of  the  placenta.  When  given,  us 
is  coranionly  done,  at  the  time  of  the  pasiwige  of  the  eliild's  head,  it  is 
liable  to  pro<luce  its  effect  prematurely,  and  thus  to  give  rise  to  hour- 
glass contraction.  The  rarity  of  the  accident  is  no  argument  in  favor 
of  the  popularity  of  the  practice  in  the  face  of  the  serious  complica- 
tion to  which  it  is  capable  of  giving  rise.  When  the  physician  judges 
it  is  safe  to  suspend  the  prophylactic  pressure  upon  the  uterus,  he 
should  see  that  all  the  soiled  clotliing  be  removed  from  beneath  liia 
patient,  and  that  the  nurse  wash  the  genitalia  gently  but  thoroughly. 
Nothing  does  so  much  to  cause  sjK'ody  disappearance  of  the  soreness  of 
the  external  parts  as  perfect  clcanlinc?^.  In  hospitjils,  a  vaginal  douche 
of  warm  cjtrbolized  wat*.T  should  be  combined  with  external  ablutions. 
The  pcrinajum  should  then  be  carefully  examined,  and,  if  lacerations 
are  discovered,  the  physician  should  make  himself  acquainted  with 
their  extent  and  importance. 

Without  entering  into  a  discussion  at  this  place  of  the  methods 
of  repjiiring  perineal  tears,  it  is  proper  to  state  that,  both  ns  a  means 
of  preventing  infection  and  of  promoting  speedy  convalescence,  it  ia 
wise,  in  all  casea  where  the  laceration  extends  to  or  nearly  to  the 
sphincter  ani,  to  bring  the  torn  surfaces  together  by  means  of  sut- 
ures. The  technique  is  simple,  and  immediate  union  is  the  rule,  if 
the  same  care  is  employed  with  regard  to  cleanlinesa  that  is  usual  in 
gymeoological  practice.  Rarely,  failures  to  obtJiin  union  may  result 
from  syphilis,  or  from  lowered  vitality  of  the  tissues  due  to  extreme 
prolongation  of  the  second  stage  of  labor. 

The  application  of  the  binder  is  one  of  those  points  in  practice 
about  which  men  of  largo  experience  entertain  a  difference  of  opinion. 
In  my  student  days  in  the  Hopital  des  Cliniques  in  Paris  the  binder 
was  dispensed  with.  A  folded  sheet  was,  however,  laid  across  the 
abdomen,  it  having  been  found  that  a  certain  amount  of  pressure  was 
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for  the  comfort  of  the  patient  This  plan  compelled  her  to 
lie  upon  her  back,  and  thus  hud  thedisadvuntugeof  restricting  freedom 
of  movement.  CarefiU  observation  has  failed,  liowever,  lo  show  me  a 
single  good  reason  why  the  binder  should  be  discarded.  When  properly 
applied,  it  adds  greatly  to  the  woman's  comfort,  and  enables  her  to  turn 
at  will  npon  her  side.  My  own  preference  is  for  a  piece  of  unbleached 
muslin  wide  enough  to  reach  below  the  hipa. 

In  adjnuting  the  binder,  the  physician  ghould  place  himself  to  the 
right  of  the  woman  ;  he  should  seize  the  near  end  botwei^n  tlie  thumb 
and  two  lingers  of  the  left  hand,  while  with  tho  right  hand  he  draws 
the  furtlier  [Ktrtion  smoothly  over  it.  The  two  ends  should  then  be 
held  with  Uie  left  hand,  and  the  pins,  wliich  should  preferably  be  of 
large  size, should  be  inserted  with  the  right.  The  process  should  begin 
below,  and  be  followe<l  upward  at  intervala  of  about  two  inches.  These 
deUiU  are  given  because  the  writer  remombcrs  his  own  embarrassment 
ahiting  from  his  iuability  to  get  information  upon  this  trivial  subject  in 
the  early  days  of  his  practice.  Moreover,  ns  many  women  are  somewhat 
l*Tiaciou8  of  having  the  binder  first  applied  by  the  physician,  to  know 
how  to  do  it  with  address  is  not  an  indifferent  accomplishment.  Many 
place  a  compress  mode  of  a  folded  towel  above  the  symphysis  pubis. 
This  addition  naually  serves  no  better  puri>ose  than  to  dii>place  tlie 
ntcnis  to  one  side.  The  toilet  of  the  patient  is  finally  completed  by 
laying  a  warm  folded  napkin  at  the  vulva  to  receive  the  lochial  dis- 
charge. 

An  aseptic  dre^aing  to  the  external  parts  is,  however,  warmly  to 
yh^  recommended  in  private  a^  well  an  in  hospital  practice.  I'his  con- 
rfns  after  washing  the  genitals  thoroughly  with  a  bichloride  solution 
(1  to  3,000),  in  powdering  tho  jiarts  with  iodoform,  and  then  applying 
iodoform  or  bicldoridc  gauze.  The  dressings  should  be  held  in  place 
by  an  oakum  pad.  A  little  attention  to  these  details  possesses  the 
iromoD»ea<] vantage  of  preventing  decomposition  of  the  lochia  and  of 
promoting  tho  healing  of  external  w^ounds. 

AxjsTHETics  IS  Midwifery. 

The  valno  of  nnfesthetica  in  certain  irregularities  of  the  labor- 
eclampsia,  and  in  most  midwifery  operations,  is  no  longer  a 
of  discussion.  The  benefits  from  their  employment  in  such 
I  are  jxilpable  and  beyond  dispute.  As  to  tho  right,  however,  of  a 
to  have  her  sufferings  assuaged  in  ordinary  normal  labor,  tliere 
if  by  no  nieana  unanimity  of  opinion.  To  be  sure,  the  old  objections 
laised  in  Sir  James  Simpson^s  day,  that  labor-pain  is  a  wilutary  mani- 
festation of  life-force,  that  anaesthesia  gives  rise  to  paralysis,  to  jieri- 
toaitxSt  to  puerperal  mania,  to  heemorrhage,  to  pericardial  adhesions,  to 
iadecencias  of  language  and  behavior,  and  that  it  contravenes  the  Word 
15 
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of  Oodt  are  now  known  to  be  unfounded  or  inmjc^inary.  Still,  thorc  ii 
no  doubt  thiit  the  vast  majority  of  medical  men  refrain  from  tbe  um 
of  uniKslhetics  in  ordinary  labor,  either  from  vain  approhenaiona  or 
because  some  incident  in  their  practice  has  led  them  to  suspect  that,  in 
spite  of  statistics,  they  are  not  devoid  of  objectionable  or  dant^erous 
properties.  In  my  own  experience  during  the  last  sixteen  years,  there 
have  been  com  para  ti  rely  few  cases  in  wliicb  I  have  not  used  chloroform 
or  ether  in  some  stage  of  labor.  The  result  of  my  erperience  has  been 
to  make  me  a  warm  advocate  of  their  wider  employment  on  the  one 
hand,  while  proclaiming  the  necessity  of  caution  in  their  use  upon  the 
other.  It  seems  to  nic  that  the  hesitancy  manifested  regarrling  their 
general  adojition  is  due,  in  large  measure,  to  the  fact  that  few  practi- 
tioners give  themselves  the  trouble  to  master  tho  necessary  modut 
opfirmifli,  to  study  the  limitations  of  their  usefulness,  or  to  learn  the 
conditions  of  their  safe  administration.  It  should  be  steadfastly  borne 
in  mind  that  the  giving  uf  anesthetics  in  labor  is  an  art  to  be  acquired 
— a  very  simple  one,  perhaps,  bat  the  practice  of  which  admits  of 
neither  ignorance  nor  carelesatiess. 

As  in  ordinary  surgical  practice,  anoisthetics  arecontra-indiciitod  by 
organic  affections  of  the  heart  and  lungs. 

Except  in  the  prolonged  insensibility  required  for  difficult  ob- 
stetrical operations,  I  think  the  preference  should  be  accorded  to 
chloroform  rather  than  to  ether.  The  former  possesses  the  advan- 
tage of  being  more  agreeable,  more  manageable,  and  more  rapid  in  its 
aotion. 

Aneesthesia,  not  narcosis,  is  the  object  aimed  at,  and  the  dulling 
of  the  sensibility  is  much  more  readily  effected  by  chloroform  than 
by  ether. 

As  a  rule,  chloroform  should  not  be  administered  during  the  first 
stage  of  labor,  partly  because  of  its  tendency,  when  given  at  too  early 
u  period,  to  weaken  the  contractions  of  the  uterus,  and  partly  becausi* 
protracted  aniesthcsia  has  a  tendency  to  imi)air  the  cardiac  force.  To 
this  rule  there  are,  however,  numerous  exceptions,  to  which  we  shall 
have  occasion  to  revert  iu  connection  with  the  consideration  of  irregu- 
lar labor-pains. 

If  the  pains  in  the  second  stage  are  of  feeble  intensity,  it  is  best  to 
withhold  the  antpsthotic ;  if  of  normal  strength,  chloroform  may  be 
given,  but  at  first  only  iu  small  doses  and  during  tho  continuance  of  a 
pain.  The  anaesthetic  .should  not  be  pushed  to  the  stage  of  complete 
unconsciousness  until  the  head  begins  to  emerge  at  the  vulva. 

Chloroform  can  be  conveniently  given  upon  a  folded  handkerchief. 
The  latter  should  be  held  near  to,  but  not  in  contact  with,  the  respir- 
atory passages.  The  best  diluent  for  chloroform,  as  was  long  ago  stated 
by  Sir  James  Simpson,  is  atmospheric  air.  If  tho  handkerchief  be  laid 
directly  across  the  nose,  instant  suspension  of  respiration  may  result 
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A  minor  evU  is  the  cutaneous  irritation  produced  by  placing  the  chloro- 
form in  direct  contact  with  the  lips  and  mouth. 

Al  the  beginning  of  each  pain  the  putiont  should  be  directed  to 
take  a  number  of  deep  inspirations.  During  the  acme  of  the  pain  the 
oipinHory  efforts  which  are  then  called  into  play  prevent  the  inbalft- 
tion  of  any  com^idomble  amuuut  of  tho  anaesthetic. 

When  the  head  presses  npon  the  perinaeum,  the  handkerchief  should 
be  intrusted  to  tho  nurse,  but  tho  administration  to  the  end  should  bo 
directed  and  strictly  supervised  by  the  physician. 

When  chloroform  is  tirst  given,  it  is  common  for  the  pains  to  become 
veakened ;  but  this  suspeusive  influence  upon  the  ut^^-rus  is  nsually 
tomporury.  Exceptionally,  however,  the  weakness  of  the  pains  may 
itinae,  and  render  it  necessary  to  withliold  the  ana'sthetic.     In  still 

trouesthe  pains  remain  inoHicient  after  the  amv-sthesiahas  subsided. 
On  this  account  it  seems  to  me  certain  that  those  who  use  chloroform 
habitnally  will  find  themselves  compelled  to  resort  to  the  forceps  with 
aomewhat  increased  frequency.  A  tardy  labor,  due  to  uterine  inertia, 
will  likewise  call  for  additional  vigilance  during  the  stage  of  placental 
expulsion  to  forestall  tlie  occurrence  of  haemorrhage. 

The  immunity  enjoyed  by  women  in  childbirth  against  the  aocidenta 
which  sometimes  occur  from  ani&^thoaia  in  surgical  practice  is  not  abso- 
lute, but  dependent  upon  its  cautious  and  intelligent  administration.  I 
once  narrowly  escaped  losing  a  patient  in  the  Bellevue  Hospital,  nj>on 
whom  I  designed  to  perform  version,  in  consequence  of  my  liouse  phy- 
rician  stiddeuly  crowding  a  paper  funnel  containing  a  towel  wet  with 
chloroform  over  the  respiratory  passages. 

Chloroform  should  not  bo  given  in  the  third  stage  of  labor.  The 
relative  safety  of  chloroform  in  parturition  ceases  with  the  birth  of  the 
child.  After  delivery  it  favors  the  relaxation  of  the  uterus  and  predis- 
poses to  hiemorrhage.  Moreover,  after  the  ut«rus  has  been  emptied 
there  is  always  an  increase  of  blood  in  the  large  vessels  of  the  abdomen, 
and  a  corresponding  recession  of  blood  from  the  head.  Now,  it  is 
known  that  the  quantity  of  chloroform  which  one  day  is  ])erfectly  tol- 
erated by  an  individual  in  health  may  prove  fatal  on  the  succeeding  day, 
in  case  of  the  intervention  of  any  considerable  loss  of  blood.  Cerebral 
amemia,  from  any  cause,  increases  the  risk  of  anaesthesia. 

In  lengthy  operations  requiring  prolonged  auffisthesia,  ether,  as  has 
iy  been  intimated,  should  be  preferred  to  cJiloroform. 
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CHAPTER  XII. 

MULTIPLE  PREGNANCIES  AND  THEIR  MANAGEMENT, 

Frequency. — Origin. — Varieties, — Acardia. — Weight. — Unequal  derelopmeiit. — So* 
iwrfetation. — Diagnosis.— Lulior. —  Ft«$cDtatiQns.^i>imuU«.[ieous  entrauce  uf 
both  childrea  into  the  pelvis. — Locking. — Prognosis,— Conduct  of  laboi; 

The  term  muUiple  pr&jiuiucy  is  used  wlien  more  than  one  germ 
are  eimultaneously  developetl.  Twins,  the  most  common  form,  occur 
iu  the  proportion  of  one  to  between  eighty  and  ninety  births  ;  triplets 
in  about  the  proportion  of  one  to  seven  thousand ;  quadruplets  und 
quintupled  uru  of  extreme  rarity.  No  autlieutic  example  of  over  five 
children  at  a  birth  is  ou  record.  An  instance  of  quintuplets  I  have 
once  witnessed.  Iu  the  Prussian  stutisticsof  Von  Hcmsbach  and  Veil 
based  upon  thirteen  million  birlhd,  the  number  of  twin  pregnuncied 
amountc<l  to  150,000.  Of  these,  in  50,000  both  cliildreu  were  boys;  in 
4G,O0U  both  were  girls ;  and  iu  54,000  the  children  consisted  of  a  boy 
and  a  girl. 

Twins  may  develop  either  from  two  distinct  ova,  discharged  from  the 
same  or  from  distinct  Graafian  follicles,  or  may  both  originate  from  a 
single  ovum.  If  two  Graaliun  follicles  rupture,  the  ovaries  will  offer 
two  corpora  lutea.  In  some  instances  a  corpu.4  lutenm  has  been  found 
in  each  ovary  ;  in  others  both  are  situated  in  the  same  ovary. 

In  the  case  where  twins  develop  from  two  ova,  each  fuetns  is  con- 
tained in'  its  own  chorion.  If  the  ova  are  imbedded  in  the  decidua  at 
sufficiently  distant  points,  the  placenta;  will  bo  separate,  and  each  ovum 
will  have  its  diatiuct  reflexa.  If  near  one  another,  the  placenta"  are 
often  united  at  their  borders,  each,  however,  maintaining  its  independ- 
ent circulation.  Iu  some  cases  the  two  ova  lie  so  close  together  that 
they  are  encircled  by  a  common  refleia. 

When  twins  are  developed  from  two  centers  contained  in  the  same 
ovum,  the  placenta,  the  cliorion,  and  reflexa  ore,  of  course,  common  to 
both.  In  moat  instances  each  fcetus  is  contained  in  its  own  amnion. 
Occasionally,  however,  twins  are  furnished  with  but  one  amnion — a 
peculiarity  which,  in  some  cases  at  least,  is  not  primary,  but  the  re- 
sult of  an  absorption  of  the  party-wall  between  two  originally  distinct 
oavitiea.* 

Twins  from  the  same  ovum  are  always  of  the  same  aer.  Anosto- 
mosea  of  greater  or  less  extent  exist  between  the  placental  vessels  of 
the  two  embryos.  The  consequences  of  these  communications  are  of 
the  utmost  importance,  for,  when  extensive,  the  hearths  action  in  one 

*  AnLFELO,  Beitrfige  zur  Lehre  von  don  ZwiUingeo,  Arch.  1  Gynaek.,  Bd.  vil, 
p.  281. 
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foBtofl  coanterbalancea  that  of  the  other  ;  the  stronger  blood-carrent  in 
the  plttoenta  pushes  buck  tlie  weaker  one,  at  first  impeding  the  circub- 
lion  of  the  leas  favored  fu,>tiis,  then  arresting  it,  and  finally  cautiiug  it 
to  raverae  its  direction.  Tlie  heart  atrophies,  and  nn  acurdia  is  pro- 
duced, which  is  simply  an  appendage  to  the  healtliy  foetus.  The  cir- 
culation in  the  acardia  takes  place  as  follows :  Venous  blooi]  from  the 
healthy  (oslns  is  conveyed  by  the  tinibilical  arteries  to  the  placenta;  tho 
force  of  the  tatal  heart  drives  tho  stream  through  the  communicating 
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Flo.  19.— Twin  placonlA,  sbowiOK  utorinl  anurtomosla. 
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branches  to  the  nrabUical  arteries  of  the  less  favored  twin ;  this  force 
however,  insufficient  to  carry  the  current  to  the  upper  parts  of  the 
y,  which  arc,  therefore,  not  developed.     Tho  favorable  jiosition  of 

the  lower  extremities  for  receiving  the  blood  from  the  umbilical  vessels 

explains  their  continued  though  imperfect  growth  and  development. 

The  blood  carried  to  the  fa-tus  by  tho  umbilical  arteries  is  returned  by 

the  umbilical  vein. 

According  to  Ahlfcld,*  a  division  may  take  place  in  the  formative 

material  contALued  within  a  single  area  germinativa.     This  divisioQ 

*  Am.mjt.  I>ie  Entstehung  der  Doppelbilduog  und  der  homologen  Zwilting^ 
Arch.  f.  Uynuk.,  Bd.  ix.  p.  19«. 
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rU*d  by  P.  MQlIer,*  two  ova  wore  siiii|ilt?,  wliih^  the  tliird  contained 
to  embrjos.     The   children   in  the  single  ova  were  of  the  female, 
pliile  ibosG  in  the  doable  orum  Were  of  the  male  sex. 

The  average  weight  of  the  individual  children  in  multijde  preg* 

is  less  than  that  of  children  born  single.     This  is  partly  due 

tJie  frequency  with  which  the  oxcessivo  distention  of  the  uterus 

comes  the  excitingf  cause  of  premature  delivery,  and  partly  to  tho 

obrioaB  fact  that  the  maternal  organism  is  rarely  cujiable  of  furnislnng 

(be  nutritive  material  requisite  for  tbc  complete  growth  of  more  thtin 

.  single  child. 

Twins  often  exhibit  at  birth  a  remurkablo  disparity  as  regards  both 
20  and  development — a  disparity  unquestionably  due  to  local  condi- 
[>ns.  A  striking  examjde  of  this  is  shown  in  a  case  related  by 
chultjee.f  One  child,  at  tho  time  of  delivery,  was  nearly  if  not  quite, 
»turc,  while  the  other  presented  the  appearances  of  a  six  weeks' 
I'tna.  As  both  ova  were  enveloped  in  the  same  reflcxa,  their  develop- 
ment must  have  begun  at  nearly  the  same  time. 

Sometimes  one  fietua  dies,  and  yields  to  the  more  fortunate  brother 
lie  space  and  the  nutritive  material  which  would  otlierwise  have  fallen 
\o  his  share.  In  such  a  case  the  ovum  and  the  contained  fcetus  may 
be  compressed  by  the  surviving  twin,  and  be  flattened  against  the 
mno  wall,  giving  rise  to  the  so-called  "fcetus  papyraceus";  or  it 
lay  degenerate  into  a  mole ;  or  the  aborted  ovum  may  bo  expelled, 
while  the  living  fuetus  advances  to  the  full  ti'rin  of  gestation. 

Very  rarely,  where  the  twins  are  both  living  but  have  undergone 

nequal  development,  the  stronger  child  may  bo  delivered  lirst,  while 

iie  other  remains  in  the  uterus,  and  is  born  after  weeks  of  delay,  dtir- 

jg  which,  under  more  favorable  conditions,  it  makes  good  the  defi- 

ioncies  due  to  its  retarded  evolution.     Tho  most  remarkable  cases  of 

lis  kind  occur  in  the  uterus  duplex.     Professor  Fordyct^  Barker  re- 

Ited  an  instance  in  his  practice  where,  in  a  double  uterus,  a  mature 

Iving  male  child  was  born  on  the  10th  of  July,  IS.'iS,  and  on  the  '2'id  of 

September  following  the  mother  gave  birth  to  a  full-term  living  girl. 

Histories  like  the  foregoing  are  often  adduced  tu  sup|>ort  of  the 

Ijjfory  of  wliat  ia  known  as  superfetntion — a  theory  which  supposes 

liat.  aftCi  conoeption  has  once  occurred,  a  second  gestation  may  result 

Vim  a  subsequent  coitus.     That  this  is  jjossible,  if  two  ova  are  de- 

chod  during  the  same  menstrual  period,  seems  to  be  established  by 

ithentie  accounts  of  negro  women  giving  birth  to  twins,  showing  the 

ridences  of  a  paternity  derived  in  one  from  the  bla<'k   and  in   tho 

Ihcr  from  the  white  race.     That  impregnation  can  take  place  at  two 

iods  distant  from  one  another  must  be  regarded  as  an  inadmissible 

•  P  MOllre,  Eiae  Vierltng's  Qoburt,  Zltwfar.  f.  GeburUb.  uad  GynaekM  Bd.  ill, 

too. 

t  ScniXTSK,  he.  eit.»  p.  906. 
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hypothesis,  until  phyeiolog^ista  shall  succeed  in  demonatratiug  in  a  mn- 
gie  instance,  by  the  presence  of  corpora  lutea  of  diflerunt  ages,  that 
ovulation  ever  occurs  during  pregnancy. 

Diagnosis. — The  diagnosis  of  multiple  pregnancy  is  rarely  to  be 
made  out  with  absolute  certainty.  Unusual  tize  of  the  uK^rus,  with 
exaggeration  of  the  symptomij  which  result  from  pressure,  would  nat- 
urally lead  to  inquiry  on  the  part  of  the  physician,  as  it  is  certain  to 
excite  apprehonsionfe  in  the  miud  of  the  pregnant  female.  Size,  how- 
ever, furnishes  but  an  uncertain  eriberiou,  as  it  may  be  equally  due  to 
the  presence  of  a  %'ery  large  child,  or  to  an  excess  of  amniotic  (Iiiid. 
More  trustworthy  information  is  tu  be  obtained  from  palpation  and 
auscultation.  Thus  the  recognition  of  a  number  of  distinct  fetal  parts 
and  the  exclusion  of  hydramnion  would  render  the  diagnosis  of  twin 
pregnancy  probable.  The  outlining  of  two  fetal  heads  at  a  distance 
from  one  another  would  make  tlie  diagnosis  certuiu.  When  the  fetal 
heart  is  heard  at  two  remote  points,  and  tlie  sound  is  found  to  die 
away  in  the  intiTvening  space,  it  h  justifiable  to  concluilc  that  the 
sound  at  fach  jjuiut  lias  a  separate  origin.  If  the  two  liL>art-bvats 
are  counted  at  the  same  time  by  different  observers,  and  are  found 
not  to  correapoud  iti  fretpiency,  a  twin  pregnancy  is  establitihed  be- 
yond dispute.  After  the  birth  of  tlie  first  child,  the  presence  of  the 
second  is  determined  by  the  size  and  con.-iiatence  of  the  uterus,  and  the 
perception  of  fetal  parts  both  through  the  abdominal  walls  and  the 
vagina. 

The  recognition  of  triplets  and  quadruidets  is,  of  course,  attended 
with  even  gieater  difticultiua  than  that  of  twine. 

Labor  in  Multiple  Pregnancies.— We  have  already  noticed  the  fre- 
quency of  premature  labor  in  multi]>lc  pregnancies.  Of  one  hundred 
and  ninety-two  twin  births  reported  by  Reuss*  from  the  Wiirzburg 
clinic,  fifty-one  did  not  complete  the  full  term  of  gestation.  In  one 
of  these  abortion  resulted  from  small-pox,  in  another  from  syphilis,  in 
two  cases  premature  labor  was  induced  artificially,  in  the  others  labor 
occurred  spontaneously — in  one  instance  at  the  scrcnth  mouth,  in  the 
other  in  the  ninth  or  tenth  months. 

Twin  labors  are  usually  easy.  The  first  child  is  delivered  us  in 
simple  labors,  and,  except  in  faulty  presentations,  is  followed  shortly 
by  the  second.  The  interval  varied,  in  seventy-four  of  Rcnss^a  cases 
which  terminated  spontanooui^ly,  from  five  minutes  to  one  and  a  half 
hour.  In  soventy-nine  per  cent  the  interval  was  less  than  an  hour. 
As  the  stage  of  dilatation  is  completed  at  the  time  of  the  expulsion  of 
the  first  twin,  a  protracted  interval  is  occasioned  pureJy  by  weakness 
and  inefficiency  of  the  pains. 

The  placentae  are  usually  ex[>elled  after  the  birth  of  the  second 
child  ;  now  and  then  the  placenta  of  the  first  child  precedes  the  birth 

*  Reuss,  Ziir  Lebre  von  den  ZwilliDgen,  Argh.  f.  Ojnauk.,  Bd.  iv,  p.  128. 


.  OT.— Twin  prernmncjr,  both  heaiU  jit>-»f  atinif.    (.Tarnlrr  rt  ChantmiU.) 

Pwsentations  in  Twin  Labors. — Spiogelbcrgf  fm-niehes  the  follow- 
ing Iftbic,  doriveil  from  l,i:iH  deliveries,  of  which  HiiU  were  taken  from 
Kloinwflchter  and  203  from  Ueusa : 

Both  hendtf  preneatiDg. 558. 

Read  «nd  breech  preheating 861, 

Both  pelvic  prcflentAtionH 06, 

Brad  and  transrenw  prcscntationfl 71, 

Breech  and  mosverw 46, 

Both  tnnsvene 4, 

Vi<fe  SplioiLBKfta,  Lehrbuoh  der  Oeburt^halfe,  Bd.  t,  p.  308. 
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Tlic  transverse  presentations  are  mostly  secondary,  consequent 
upon  ihe  roominees  of  the  uterine  cavity  and  the  sudden  c«capc 
of  the  amniotic  fluid.  Version  is,  of  course,  in  such  cases  easily  per- 
formed. 

The  Simaltaneous  Entrance  of  Both  Children  into  the  Pelvis.— The 
consideration  of  tUe  vaiious  complications  to  which  this  anomaly  gives 
rise  belougs  to  the  domain  of  pathology.  To  avoid,  however,  needless 
repetitions,  they  may,  for  convenience'  sake,  be  properly  considered  in 
the  present  connection. 

When  both  children  present  at  the  brim  previous  to  the  rupture  of 
the  membranes,  it  usually  happens  that,  with  the  escape  of  the  amni- 
otic fluid,  one  of  the  twins  descends  into  the  jielvis,  while  the  second 
glides  to  one  side.  The  result  is  idenj,ical,  whether  the  twins  are  con- 
tained in  a  single  or  in  separate  sacs.  If  interference  is  called  for 
because  of  delay,  the  amnion,  or  one  amnion  in  case  there  are  two, 
should  be  ruptured,  and  the  nearest  presenting  part  brought  into  the 
pelvis,  while  the  other  is  at  the  sume  time  pushed  out  of  the  way. 
If  head  and  breech  present,  the  head  should  preferably  be  allowed  to 
descend  Hrst. 

It  may  !ia|>pcn,  however,  that  after  rupture  both  children  may 
descend  into  the  pelvis  so  close  to  one  another  as  to  hinder  eaoli  the 
otlier  in  its  further  progression.  This  locking  of  the  twiua,  aa  it  is 
termed,  may  take  place  in  one  of  two  ways,  viz, : 

1.  In  double  vertex  presentations,  delivery  may  bo  impeded  by  the 
pressing  of  the  second  head  into  the  neck  of  the  more  advanced  fa-tus^ 
or,  after  the  birth  of  the  first  head,  the  second  may  enter  tlie  pelvis 
aiul  arrest  the  advance  of  the  thorax.  Obviously  this  difficulty  could 
only  arise  in  a  case  where  both  heads  were  of  unusually  small  size. 
The  diagnosis  has  rarely  been  made  previous  to  the  birlh  of  the  first 
head.  The  treatment  consists  in  the  artificial  extraction  of  one  h^ad 
after  the  other,  and  then  delivering  the  boily  of  the  first  child.  Cra- 
niotomy is  usually  not  necessary.  The  prognosis  as  regards  the  chil- 
dren  is  extremely  unfavonible.  lEuimann  *  reports  six  cases  in  which 
the  fato  of  the  children  was  known.  Of  the  six  first-born,  one  sur- 
vived; of  the  six  last-born,  two  survived.  Ueimann,  in  commenting 
on  these  figures,  remarks :  "  The  child  whose  head  first  enters  the  pel- 
vis is  in  great  danger,  becau.«w  not  only  is  its  neck  sfpieezed  by  the 
hea<l  of  the  second  child,  thereby  producing  cerebral  l)y|>criemia,  but 
its  umbilical  cord  is  exceedingly  liable  to  be  compressed  by  the  body 
of  the  second  child." 

'Z.  When  one  child  presents  by  the  breech,  the  other  by  the  vertex, 

the  former,  because  of  its  smaller  size,  is  a|)t  to  desceud  first  into  the 

pelvia.    No  difiiculty  is  then  experienced  until  the  neck  is  bom.    In 

case,  however,  meantime  the  liead  of  the  second  child  has  entered  the 

•  R£ix.LXN,  Am.  Jour.  o(  Obstot.,  1877.  vol.  i,  p.  58. 
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pelvis,  further  progress  nirty  be  rendered  imposaible,  a  lock  resulting 
either  from  tho  overlapping  of  the  chins,  or  of  the  occipital  portions 
of  the  two  lieads,  or  from  the  pressure  of  the  face  of  one  child  into 
the  neck  hencflth  the  occiput  of  the  other.  Hy  lifting  the  body  of  the 
child,  ttud  introducing  the  hulf-huud  into  the  Togiua,  the  dinguosis  is 
reudortMj  ousy. 

In  a  large,  roomy  pelvis,  if  the  paius  are  g<X)d  ond  the  children 
amall,  epoutanoous  delivery  may  take  place.     Id  a  number  of  cases  of 
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Fio.  IK.— Twio  [ireiniacicT.  head  kehI  breecti  prrsvutfoK.    (Tamicr  ct  Chaotnmll.) 

this  kind  which  have  been  reported,  the  head  of  tho  second  child  wna 
born  first  In  a  few  instances  it  has  beou  fonnd  possible  to  push  up 
the  second  head.  Operative  measures  consist  iu  applying  the  forceps 
and  extracting  tho  second  head,  and  afterwani,  if  necessary,  the  first. 
In  case  of  failure,  craniotomy  remains  as  an  ultimate  resort.  The  first 
child  is  rarely  born  living.  Of  twenty-six  children,  the  fate  of  which 
was  ascertained  by  Ueimann,  only  three  survived.  The  prognosis  of 
the  second  child  is  more  favorable.  Of  twenty-nine  cases,  Reimann 
reports  nineteen  survivals.      Naturally,  therefore,  the  jtcrforation  of 
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the  first  head  would  bo  preferred,  were  the  matter  one  purely  of  elec- 
tion, but  tbe  opemtiou  is  very  difficult,  aud  doea  not  remove  the  ob- 
stacle, for  oven  the  diminished  head  can  not  pass  the  one  already 
oecupying  tlic  ix'Ivis.*  lu  the  cases  so  far  reported,  where  decapiu- 
tion  of  the  first  child  has  been  performed,  the  operation  has  not  proved 
SDOoessful  in  saving  the  life  of  the  second. 

The  possibility  of  one  twin  sitting  astride  the  other,  when  trans- 
Torse,  refpiires  mention,  because  of  the  perjilexity  that  may  arise  as  to 
the  diagnosis,  unless  the  hand  is  introduced  into  the  lower  segment 
of  the  uterus  to  determine  the  exact  relatione  of  the  twins  to  oue 
another. 

Prognosis. — The  prognosis,  both  as  rcganls  tlie  children  and  the 
mother,  is  nmch  more  unfavorable  than  in  simple  labors.  Stalistios 
on  this  point  are  valueless,  as  much  depends  upon  the  conduct  of  the 
physician.  As  regards  the  children,  the  increased  mortality  results 
from  prematurity,  from  unequal  development,  and  from  the  frequency 
of  malpositions  and  malpresentations,  requiring  operative  interference. 
As  regards  tlie  mother,  the  mortality  and  susceptibility  to  puerperal 
diseases  arc  angmented  by  the  excessive  distention  of  tho  nterns,  the 
ejctcnt  of  the  placental  wound,  the  feebleness  in  many  cases  of  uterine 
retraction  after  delivery,  and  by  the  operations  which  grow  out  of  the 
anomalies  to  whicli  labor  in  nuiltiple  pregnancies  is  subjected. 

Gonduot  of  Labor  in  Multiple  Pregnancies.— The  management  of 
muUij)]e  pregnancies  does  not  dilTtT  essentially  from  that  of  ordinary 
labor.  After  the  birth  of  the  first  child,  tho  placental  end  of  the  cord 
should  in  uU  cases  be  tied,  on  account  of  the  frequency  with  wliich 
anastomoses  are  found  between  the  vessels  of  the  placentae.  A  period 
of  rei>o60  should  then  be  allowed,  to  enable  tho  uterus  to  retract  down 
upon  the  remaining  ovnra.  During  the  birth  of  the  second  child, 
every  care  should  be  taken  to  follow  the  ntenis  with  the  hand,  and 
redoubted  i>recaution8  should  be  observed  against  the  occurrence  of 
hemorrhage,  to  whinh  the  woman  is  exposed  both  on  acconnt  of  the 
largo  aizo  of  the  placental  wound  and  the  disposition  to  relaxation. 
In  case  the  second  child  presents  by  the  shoulder,  version  by  external 
manipulations  alone  is  usually  practicable.  Expression  should  be  em- 
ployed to  force  tho  placentpe  into  the  vagina.  When  both  descend  at 
once,  if  it  is  necessary  to  make  tractions,  both  cords  should  b«  drawn 
upon,  simultaneously  or  in  alternation,  to  find  which  placenta  is  most 
easily  removed.  When  one  placenta  follows  the  birth  of  the  first  child, 
it  should  be  left  untouched  until  the  advent  of  the  second.  Vigilance 
after  delivery  should  be  long  observed. 

We  have  already  noticed  that  the  length  of  time  between  the  ex- 
pulsion of  twins  situated  in  separate  membranes  rarely  exceeds  an 
hour.     When,  therefore,  there  is  a  longer  delay  iu  the  delivery  of  the 

*  Reixanx,  loe.  eit.^  p.  01. 
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second  child,  measures  should  be  employed  to  excite  pains,  and  the 
membranes  should  be  ruptured.  In  case  of  a  premature  child  deliv- 
ered with  its  own  placenta,  cases  of  continued  development,  tn  uterOy 
of  the  remaining  child,  would  point  to  the  policy  of  abstention.  In 
instances  where  more  than  two  children  are  contained  in  the  uterus, 
the  anomalies  of  position  are  more  frequent,  and  the  danger  of  haemor- 
rhage is  still  further  enhanced.* 

*  Spieoelbero,  Lebrliuch,  pp.  296,  207. 
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the  first  bend  wonM  be  preferred,  were  the  matter  one  pnrelv  of  elec- 
tion, but  tbc  operation  is  very  difficult,  aud  does  not  remove  the  ob- 
BtAcIe,  for  even  the  diminished  head  ean  not  paaa  the  one  already 
occnpying  tbo  pelvis.*  lu  the  cases  so  far  reported*  wliere  deirapita- 
tion  of  the  first  child  has  been  jwrfornied,  the  operation  iias  not  proved 
successful  in  saving  the  life  of  the  second. 

The  possibility  of  one  twin  sitting  astride  the  other,  when  trans- 
verse,  requires  mention,  because  of  the  perplexity  that  may  arise  as  to 
the  diagnoaia»  unless  the  hand  is  introduced  into  the  lower  segment 
of  the  uterus  to  determine  the  exact  relations  of  the  twins  to  one 
anotlier. 

Prognosis. — The  prognosis,  both  as  regards  the  children  and  the 
mother,  is  much  more  unfavorable  than  iu  simple  labors.  Statislics 
on  this  point  are  valueless,  as  much  depends  upon  the  conduct  of  the 
physician.  As  regards  the  children,  the  increased  mortality  rcsulia 
from  prematurity,  from  unequal  development,  and  from  the  frequency 
of  malpositions  and  malpresentations,  requiring  operative  interference. 
As  regards  the  mother,  the  mortality  and  susceptibility  to  puerperal 
diseases  are  augmented  by  the  excessive  distention  of  the  uterus,  the 
extent  of  the  placental  wound,  the  feebleness  in  many  cases  of  nteriue 
retniotion  after  delivery,  and  hy  the  operations  which  grow  out  of  the 
anomalies  to  which  labur  iu  multiple  pregnancies  is  subjected. 

Conduct  of  Labor  In  Multiple  FregBaneies.— The  management  of 
multiple  prej^uuucies  does  not  differ  essentially  from  that  of  ordinary 
labor.  After  the  birth  of  the  first  child,  the  placental  end  of  the  cord 
should  in  all  cases  be  tied,  on  account  of  the  frequency  with  which 
anastomoses  are  found  between  the  vessels  of  the  placentfe.  A  period 
of  repose  should  then  be  allowed,  to  enable  the  uterus  to  retract  down 
upon  the  remaining  ovum.  During  the  birth  of  the  second  child, 
every  care  should  be  taken  to  follow  the  uterus  with  the  band,  and 
redoubled  precautions  should  be  observed  against  the  occurrence  of 
hemorrhage,  to  which  the  woman  is  exposed  both  on  acconut  of  ihe 
large  size  of  the  ])tuceiital  wound  and  the  disposition  to  relaxation. 
In  ease  the  second  child  presents  by  the  shoulder,  version  by  extern^ 
manipulatious  alone  is  usually  practicable.  Expression  should  be  em- 
ployed to  force  the  placenta  into  the  vagina.  When  both  descend  at 
once,  if  it  is  necessary  to  make  tractions,  botli  cords  should  be  drawn 
Upon,  simultaneously  or  in  alternation,  to  find  which  placenta  is  most 
easily  removed.  When  one  placenta  follows  the  birth  of  the  first  cbildi 
it  should  be  left  untouched  until  the  advent  of  the  second.  Vigil&uce 
after  delivery  should  be  long  observed. 

We  have  already  noticed  that  the  length  of  time  between  the  ex- 
pulsion of  twins  situated  in  separate  membranes  rarely  exceeds  in 
hour.     When,  therefore,  there  is  a  longer  delay  iu  the  delivery  of  the 

*  RsiXAKX.  he.  cit,  p.  01, 
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second  child,  measures  should  be  employed  to  excite  pains,  and  the 
membranes  should  be  ruptured.  In  case  of  a  prematare  child  deliv- 
ered with  its  own  placenta,  cases  of  continued  development,  in  utero, 
of  the  remaining  child,  would  point  to  the  policy  of  abstention.  In 
instances  where  more  than  two  children  are  contained  in  the  uterus, 
the  anomalies  of  position  are  more  frequent,  and  the  danger  of  haemor- 
rhage is  still  farther  enhanced.* 

*  Spieoklbero,  Lehrbuch,  pp.  236,  207. 
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CnAPTEK  XIII. 

THE  PHYSlOLOeY  AND  MANAGEMENT  OF  CUILDBEl}. 

The  piicrpcnil  stulo  borders  closely  upon  patholog^oal  coiiJitionp. — Post-partuni 
chill. — 'IV'inpijniUire. — The  pulse. — Oenural  funolious. — Retention  of  urinv, — 
Lo6S  of  wt'ighl, — Iiivolulioii. — Sepanition  of  the  deciJua. — C'losiiro  of  the 
Binascs. — The  cervix.— The  VHKiim. — PosiHon  of  uterus.— After-pains. — The 
lochia. — The  wcri'iion  «f  milk. — Aiiatomicjil  cionsidu  rat  Ions.  —  Milk -fever.— 
Composition  of  milk. — Diagnosis  uf  the  piiorpt'ml  stale. — The  new-lwni  in- 
fiiiil, — ('lianp'i;  in  circulation. — Tho  navel. — Tumor  upnn  the  presenting  put*  j 
— Digestion. — Skin.— Icterus.  — Loss  of  weight. —  ManagfiQent  of  puerperal 
tttnte. — Sleep. — P&stiing  urine. — Visits  of  phrncian. — Washing  the  vaginA. — 
I>iet. — Laxiidves. — Nursing. — Duration  of  lying-in  period. — Care  of  nuw-bora 
infaiiL— But li.--t'urd-—>'ur*ing.— Wet-nurses. — An iUcial  feeding. 

The  puerperal  state  occupies  the  border-land  between  hcftlth  and 
disease.  Thouj^b  in  a  strict  sense  physiological,  it  offers  a  variety  of 
conditions,  iis  Schroedor*  has  pointed  out,  which  at  other  times,  and 
under  other  circumstaucea,  would  be  regarded  us  patbologicaL  Tlius, 
the  exfoliation  of  the  decidua,  and  the  copious  serous  transudation, 
with  tho  abundant  formation  of  young  cells  which  accompanies  tho 
development  of  the  new  mucous  membrane,  would  elsewhere  be  re- 
garded us  characteristic  features  of  catarrhal  inflammation.  The  acute 
degeneration  of  the  uterus  presents  a  phenomcnoQ  which,  when  re- 
peated in  ony  other  organ  of  the  body,  would  pn>vo  speedily  fatoL 
The  thrombus  formation  in  the  open  ]>laccntAl  vessels  possesses  no 
corresponding  physiological  analogue.  Again,  the  torn  vessels  may 
lead  to  hiemorrbage,  while  the  tmumatji  which  even  in  normal  labof 
result  from  parturition,  the  ease  with  which  deleterious  materials  are 
absorbed  by  the  wide  lymphatic  interspaces,  the  serous  infiltnition  of 
the  pelvic  tissues,  tho  exaggerated  size  of  the  lymphatics  and  veins, 
create  a  predisposition  to  innumerable  forma  of  diaease.  Tbo  nicety 
of  the  balance  between  normal  and  morbid  conditions  renders  it  pecul- 
iarly necessary  for  the  practitioner  to  make  himself  familiar  with  tb© 
physiological  limits  of  the  phenomena  of  childbed. 

Pos^pa^tu^l  CMIL — The  exertion  of  labor  is  followed  by  a  sense  off 
comfort  aud  repose.     Often,  after  the  birth  of  tlie  child,  a  chill  sets  ia; 

*  i^BaoEDEft,  Uandbuch  dcr  Geburtshlllfe,  6te  Aufl.,  p.  218. 
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of  greater  or  leas  intensity,  but  of  short  dnration,  and  of  no  prognostic 
Un]x)rUinw.  It  is  to  bo  accountod  for  by  the  disiurbanco  of  the 
cquiUbrium  botweon  the  iotenial  temperature  and  that  of  the  external 
lurface.  Thns,  toward  the  end  of  hibor,  and  for  a  short  period  sub- 
aecfiient  to  delivery,  the  loss  of  heat  is  increased  by  the  evaporation 
from  lliu  lungs  and  skin  and  the  cessation  of  muscular  effort.  This 
cooling  process  is,  however,  8i>eedly  arrested  by  the  contraction  of  the 
cutaneous  arterioles.  During  the  period  which  intervenes  until  the 
externiU  and  internal  temperatures  rise  to  relatively  equal  levels,  the 
[Mlient  experiences  chilly  sensations,  or  a  distinct,  welt-defined  chill.* 
This  phenomenon  is  more  frequent  in  hypen-psthetic-  women  and  in 
tho«e  wboae  skins  are  butlied  in  profuse  perspiration,  especially  where 
there  hju  been  some  neccsaury  exposure  of  the  person  during  the  ex- 
puUioa  of  the  head  or  of  the  placenta.  Under  the  influence  of  a 
warm,  dry  bed,  the  chill  at  once  subsides. 

Temperature. — As  a  rule,  it  may  be  stated  that  the  temperature 
nngc  in  normal  childbed  doe^  not  differ  materially  from  that  which 
prerails  in  non-puerperal  condition8.f  Still,  a  rise  of  temperature  foU 
lowing  the  iiarturient  act,  averaging  one  and  a  halt  degree  in  primiparm 
and  one  degree  in  multiparfe,  is  not  uncommon.  This  elevation  may 
continue  during  the  first  six  days,  with,  however,  morning  remissiuna 
ftnd  slight  evening  exacerbations.  It  is  most  pronounced  in  the  first 
twelve  hours,  especially  when  they  coincide  with  the  normal  evening 
incromont.  In  the  following  days  the  highest  point  is  usually  reached 
at  five  iu  the  afternoon,  while  the  lowest  temperature  is  found  in  the 
night  hours  between  eleven  and  one.  A  sub-febrile  temperature  of 
100^**  has  no  prognostic  aignificaiice,  A  lempenituro  rise  above  100^* 
is  by  no  means  incompatible  with  a  generally  satisfactory  condition 
of  the  imtieuL  Among  the  provoking  causes  of  increased  heat  pro- 
daction  may  be  reckoned  prolonged  labor,  fecal  impaction,  mental 
excilement,  the  reaction  of  small  wounds  in  the  course  of  the  geni- 
tal canal,  and  the  disturbances  attendant  upon  the  establishment  of 
I«ctation.| 

The  Pulse.— In  contrast  to  the  increase  in  tlie  temperature,  the 
pnl^<  often  exhibitii  u  remarkable  diminution  in  fR-queucy,  in  perfectly 
normal  cases  ranging  between  sixty  and  seventy  beats,  but  not  unfre- 
qnently  dropping  to  a  ttill  lower  level,  and  may  even  sink  to  less  than 
forty  pulsations  iu  the  minute.  This  slowing  of  the  pulse  is  of  favor- 
able prognostic  import     It  is  known  to  be  associated  with  diminished 

*  Fkuuxo,  KUn.  Bootmehtaiigon  ni>er  den  Eintluss  dcr  lodten  FrDchtc  auf  die 
MQUer,  Arch.  f.  Gytuiok..  Bd.  vii.  |>.  151. 

f  TcMEsvAgr  &nd  BXckek*  Siudien  aus  dem  Qpbtet«  des  Wochcnbottcs,  Arch.  f. 
GjrtMok..  ToL  xrxiii.  p.  U81. 

I  ViHf  .SiHKOKUER.  Schwnngerwihafl.  Gebiui  uud  Wochenbutt,  pp.  l(W-177j 
Si'iKuu.frLau,  Letirbu4.h,  p.  '^tU. 
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ftrterial  tension,*  and  has  b^en  attributed  to  a  variety  of  not  rery  sat- 
isfactory reasons,  suc)i  as  the  sudden  removal  of  tho  utero- placental 
vessels  from  the  circulation,  entailing  a  less  degree  of  labor  upon  tlio 
heart,  repose  in  bed,  and  disturbed  action  of  the  pncumogastric 
nerves.  It  is  usually  most  marked  on  the  second  or  third  day,  and 
does  not  apt>car  to  be  specially  influenced  by  the  estabUshmcut  of 
liiotation. 

General  Fuactions. — During  the  hrsi  week  the  skin  is  active  and 
moist;  the  patient  is,  therefore,  sensitive  to  temperature  changes,  and 
is  subject  to  profiise  perspiration  when  warmly  covered  or  during  sleep. 
The  appetite  is  lessened,  the  thirst  is  increased,  the  bowels  are  slug- 
gish, and  the  urine  abundant.  In  spite  of  the  light  diet  and  repose 
in  bed,  the  amount  of  urea  eliminated  is  but  slightly  diminished. 
Sugar  lu  the  urine  is  observed  at  the  time  of  tlie  establishment  of  lac- 
tation. It  disappears  soon  afterward,  to  reappear,  however,  whrTiever 
the  milk  production  iii  in  excess  of  Its  cuusumptiuu.f  The  diabetes 
is,  therefore,  due  to  absorption. J 

Retention  of  Urine. — In  the  first  day  or  two  following  confinement, 
retention  of  urine  is  a  common  occurrence.  It  results,  according  to 
Schroodor,  from  the  increased  capacity  of  tlie  bladder  following  the  re- 
moval of  pressure  from  the  gravid  uterus.  Many  women  who  suffer 
from  retention  when  reclining  are  able  to  voluntarily  urinate  when 
raised  to  a  sitting  posture,  probably  because  of  the  greater  facility  with 
which,  in  the  latter  case,  the  pressure  of  the  lax  abdominal  parietes  can 
be  exerted  upon  the  bladder. 

Loss  of  Weight. — Owing  to  tlie  rapid  retrograde  changes  in  the 
pelvic  organs,  the  discharges  from  the  genital  passage,  the  increased 
secretions  of  the  skin  and  kidneys,  combined  with  limited  ingestion  of 
food,  the  loss  of  weight  in  the  tirst  week  amount-s  to  from  nine  to  ten 
pounds,  or,  roughly  speaking,  to  about  one  twelfth  the  weight  of  the 
body." 

Involution. — The  processes  by  means  of  which  the  uterus  returns  to 
its  non-puerperal  condition  are  inaugurated  at  the  commencement  of 
labor.  During  the  rapidly  following  contractions  of  the  uterus  there 
is,  on  the  one  hand,  waste  of  tissue  substance,  engendered  by  the  work 
performed,  while  on  the  other,  the  compression  of  the  nutrient  ves.sels 
diminishes  the  supply  of  reparative  material.  As  a  result  of  this  dis- 
turbed equilibrium,  there  ensues  a  fatty  degeneration  of  the  protoplasm 
of  the  muscle  cells.  This  process  continues  after  the  expulsion  of  the 
ovum.     At  the  same  time,  the  individual  muscular  cells  shorten  and 

•  MevnEBo,  Ueber  di>  Pulse  dor  WBchnerinnon,  Arch.  f.  Gyn*ek..  Bd.  xii,  p.  114. 
I  JoHAN'Ndv.sKY,  lT(>bttr  den  Zuckergehult  im  Uarne  der  Wdcbnerinnon,  Arch,  t 

Gyniujk.,  !kl.  vii,  p.  448, 

I  SriKoELDERO,  loc.  cit.,  p.  313. 

*  tiAtMJNEU,  Monatsschr,  L  Geburtsk.,  Bd.  xlx,  p.  47< 
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broaden,  while  tranaverae  aud  loiigitutUnal  ridges  form  upon  them. 
In  this  way,  and  by  the  abaorptiun  of  tlie  euporflnons  protoplasm,  iho 
muEcular  cells  are  gradtmlly  retliiced  to  normal  diuiensiong.  In  from 
six  to  eight  weeks  the  process  described  reaches  its  completion.  The 
luohta  then  cease,  aud,  iu  women  who  do  not  nurse,  menstruation 
returns. 

The  view  roaintaiacd  by  nettchl,  whirh  long  rcceivt.'d  the  support  of  obetet- 
rical  wril^ns  *"*  '"  vSect  that  aubeequent  to  labor  the  entire  muscular  tiuuo  of 
the  utenu  uoderwcnt  fatty  dcgrDcratioo,  and  Ihst  the  oxidir^d  products  were 
grwliuiU)  aUnorbed.  Meantimt^,  li  new  formiittun  of  muscular  cells,  beginning 
upon  th«*  |»friphery  of  the  organ,  about  the  fourth  week,  took  the  place  of  the 
old  rkMueulfl.  In  nccordtinci!  with  this  view,  it  hiiH  been  ctistoinary  to  suite 
that  with  the  end  of  each  pregnancy  the  old  uterus  wae  destroyed,  and  that  a 
new  organ  was  built  up  upon  itji  tuhvs.  Kolliker  a<Iniitted  a  fiarliHldeMtruclion 
and  a  |»ftrtiMl  new  formation  of  muifcle  cells,  but  held  thai  the  greater  number 
of  th*^  enomiouHly  eiilurgod  cclln  uf  pregnancy  did  nut  entirely  diaappe&r. 

The  view  we  have  given  Is  that  defended  originally  by  Lui*chku  and  Robin. 
In  studies  prepnrntory  t*i  his  work  on  Ca-mreaii  wction,  Sfingcr  wjw*  |HTpIi'xed 
to  BOB  hnw  tmi(»n  of  cut  surfaces  could  be  .leeured  by  means  of  suture  if  the 
theory  uf  simultaneous  acute  fatty  dcgcncmtiou  »huuld  be  proved  correct. 
Curful  ol>M!rvations  made  by  him  u[H)n  this  point  seem  to  settle  the  question 
in  favor  of  the  more  conservative  natural  process.* 

Immc<iiatcly  after  birth  the  nterns  weighs  upward  of  two  poinds. 
The  peritoneal  gurface  is  covered  with  transverse,  ublirjue,  and  longi- 
tudinal ridges,  and  furrows  coiTesponding  to  the  direction  of  the  un- 
derlying muscular  bundles.  In  two  days  the  weight  falls  to  a  pound 
and  a  half ;  the  uterus  is  seven  to  eight  inches  in  lengtli,  and  al>out 
four  and  a  half  inches  broad;  the  walls  are  from  an  inch  to  an  inch 
aud  a  half  in  thickness.  At  the  end  of  a  week  the  uterus  weiglis  a 
pound,  and  is  five  to  six  and  a  half  inches  long.  At  the  end  of  two 
weeks  the  weight  is  three  fourths  of  a  fwund,  the  length  five  inches, 
and  the  walls  hardly  a  half-inch  iu  tbicknesa.  Of  course,  the  indi- 
vidual variations  from  thes?  averages  are  very  great.f  In  six  weeks 
the  process  nsually  reaches  the  end,  though  the  uterus  remains  ever 
after  somewhat  krger  and  more  rounded  than  in  nulliimne — a  change 
dnecbietly  to  an  incrcjise  of  connective  tissue. 

Repair  of  the  Decidu& — With  the  expulsion  of  the  ovum  the  outer 
portion  of  the  decidua  vera  for  the  most  part  adheres  closely  to  the 
reflexa,  while  the  meshy  portion,  with  the  fundi  of  the  glands,  remains 
attached  to  the  ntenis.  The  lulberent  portion  consists  of  empty  areolar 
apmoe^  of  gland  septa,  of  lymphatic  spacx^a   and  blood-vessels,  while 

•  Firfv  The  Involution  of  the  Muscular  Tfiwue  of  the  Puerperal  Uterus,  by  Dr. 
I,  Sinjrer.  Annnis  of  Gyntrtologj-.  Boston.  July,  1888. 

f  B^aNER.  Ueberdeu  piierperalen  Ulenis;  Sihclaik.  Measurements  of  the  Uter 
I  Pavitv,  Trans,  of  the  Am.  Oyniec.  Soc.,  vol.  iv,  p.  231. 
Ifi 
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only  the  fundal  extremities  are  lined  with  glandiiW  epithelium.*  As, 
however,  the  line  of  demavkation  rarely  takes  place  throughout  the 
entire  docidua  at  any  lixed  level,  fragments  of  the  outer,  more  com- 
pact layer  may  frequently  be  found  here  and  there  elinging  to  the 
inner  surface  of  the  residual  metnbrane.f 

The  uterine  cavity  h  covered  uiul  in  part  filled  with  at  first  a  bloody 
and  subsetjuently  a  niuco-sauguinuleut  fluid  containing  blood  and  mu- 
cus corpnselee,  and  deridua-cclls  in  various  stages  of  degeneration. 

At  the  end  of  a  week  the  mucous  membrane  measures  at  most  from 
a  half  to  three  quarters  of  a  line  in  thickness;  the  innur  surface  has 
become  smoother  from  the  disintegration  and  exfoliation  of  adherent 
shreds;  the  glands,  owing  to  diminished  size  of  the  uterus,  are  pressed 
closer  together,  and  assume  a  more  nearly  perpendicular  direction  ;  the 
gland'Cptt helium  extends  upward  along  the  gland-walls  to  the  surface 
of  the  membrane;  tho  interglandular  spaces  ure  filled  with  lymphoid 
cells,  with  blofid-L'urpnscles,  fat-granules,  and  epithelial  cells,  in  a  slate 
of  fatty  degeneration.  As  the  regenerative  process  goes  on,  fine  capil- 
laries without  walls  form  in  the  iuterglandular  substance,  so  that  the 
latter  presents  the  appearance  of  granulation-tissue.  By  the  third  week 
these  vessels  of  new  formation  stretch  upward  to  the  surface  of  the 
mucous  membrane,  and  by  tho  sixth  week  the  development  of  the  vaa- 
oular  network  is  complete.  In  the  second  week  the  lymphoid  cells 
begin  to  dissolve,  and  thus  the  glands  are  brought  into  near  contact 
with  one  another.  Spindle-shaped  cells  of  young  connective  tissue 
are  formed  between  the  glands  in  the  second  week,  and  with  continutnl 
connective-tissue  proliferation  tho  flattened  tubules  are  drawn  upward, 
and  assume  a  perpendicular  direction.  The  epithelial  cells  at  the 
mouths  of  till-  glands,  which  ut  first  formed  separate?  islets,  aj>proach 
one  anothor  as  the  glands  assume  their  normal  positions,  and  by  a^it* 
iTcly  multiplying  spread  from  the  circumference  until  they  form  a 
continuous  lining  to  the  wounded  surface. 

As  regards  the  principal  features,  the  changes  which  take  place  at 
the  placental  site  are  the  same  as  those  described  elsewhere  within  tho 
uterine  cavity.  Immediately  after  delivery,  however,  the  surface  pos- 
sesses an  uneven  aspect,  with  elevations  whore  the  septa  of  the  scrotina 
had  iwuetnited  bcMveen  the  placcntjil  cotyle<lons,  and  with  intervening 
depressions.  The  months  of  the  torn  vessels  are  closed  by  thrombi, 
and  large  vessels  arc  irregidarly  distributed  beneath  the  attached  resi- 
due of  the  mucous  membrane.  Tin  process  of  regeneration  at  the 
placental  site  takes  place  somewhat  more  slowly  than  elsewhere  within 
the  uterus. 

*  Leopold,  Studien  Ober  die  UtGrusschlciinhaut,  etc.,  Arcb.  f.  Gynaok.,  IV].  xti, 
p.  180. 

t  KCsTNER,  Die  L{)simg  der  mQtterhubeu  ELhaute,  Arch.  f.  Gynaek^  Bd.  xlii 
p.  422. 


THE  PnrSIOIiOGV  AKD  MAKAOEMEXT  OP  CHILDBED.      243 


Closure  of  the  Sinusea— By  the  eighth  month  of  pregnancy,  as  has 
been  montionod,  a  portion  of  the  Binuses  beneath  the  plaeenta  are  oblil- 
enited  by  the  emigration  of  giaut-ei^Lis  which  cause  coagulation  of  the 
blood  circulating  through  them.  After  delivery,  the  blood  Htagnutos 
in  the  intact  vessels  in  such  u  way  that  at  firdt  the  inner  walls  are 
covered  with  fibrin,  while  the  center  contains  freah  red  blood.  Tlie 
walls  then  thicken  by  proliferation  of  the  endothelium,  and  lymph- 
and  blood -corpuscles  penetrate  into  the  coagulated  layer.  Finally,  the 
thrombus  Hlls  the  entire  vessel,  spindle-shaped  cells  radiate  from  the 
endothelium,  and  with  the  development  of  young  connective  tissue  a 
gradual  shrinkage  takes  place,  wliich,  however,  proceeds  slowly,  so  that 
four  tu  five  mouths  after  birth  the  placental  site  is  still  distinguishable.* 
Acoonling  to  Engelmann,  pigmentary  deposits  in  the  tissue  of  the 
mucous  membrane  are  almost  conclusive  evidence  of  recent  delivery, 
a«  after  menstruation  they  are  not  found,  probably  on  account  of  the 
8n|>erficial  character  of  the  hemorrhage. 

The  Cervii. — After  delivery  the  cervix  speedily  resumes  its  normal 
size.  At  tirst  it  has  a  soft  and  pnlpy  feci.  The  os  internum  forms  a 
reaiatant  ring,  which  t^onstitutes  a  well-defined  Ixtundary  between  the 
oorpns  and  ccrWx  nteri.  This  ring  varies  in  size  in  different  subjects, 
but  is  always  sufficiently  open  to  permit  the  introdnction  of  two  fingers, 
B^ieath.  the  walls  arc  thrown  into  transverse  and  longitudinal  folds. 
Tlie  OS  externum  is  usually  torn,  cs|>eciaUy  upon  the  sides,  and  the 
thickened  labia  roll  outward.  The  length  of  the  canal  measures  two 
and  three  quarters  inclies  and  upward.  At  the  end  of  twelve  houra 
the  distinciinn  between  the  cervix  and  vagina  is  clearly  marked,  and 
the  o«  internum  is  so  far  closwl  that  n  certain  amount  of  force  is 
reqatsiteto  jmsR  two  fingers  into  the  uterine  cavity.  The  contraction 
of  the  08  internum  i-enders  the  longitudinal  folds  more  pronounced  in 
the  up]M*r  portion  of  the  canal.  From  this  time  on,  the  involution  of 
the  cervix  mlvances  rapidly.  At  the  end  of  twelve  days  the  canal  is 
shortened  to  an  inch  in  length.  As  the  longitudinal  muscles  contract, 
the  plic.-e  palmatse  become  distinct  as  transverse  ridges.  The  longi- 
tudinal f<ilds,  with  the  exception  of  the  anterior  atul  pt>stcrior  ridge 
which  behmg  to  the  plica*  palmata*,  diflapiH.'ar  with  llie  retrograde 
changes  which  take  place  in  the  mucoua  membrane.  The  oa  exter- 
num long  romains  patulous,  and  permits  the  finger  to  pass  to  the  os 
internum  for  a  period  varying  between  the  eevcnth  and  fourteenth 
daT«>  The  anterior  lip  is  thicker  than  the  po-^terior,  and  is  frequently 
the  seat  of  eixtsions  and  granulations.     The  involution  of  the  vaginal 

•  LcnrnLD.  Stmlien  tlber  Hie  rtenissohleimhiiiit:.  etc..  Arch,  f.  Oynaek..  Bd.  xU, 
p.  Ifift:  Kxr.ri.iiA?r.v.  The  Mucous  Mrmtiriinci  of  llu-  I'ttTiis,  Am.  Jmir.  of  Obstof., 
3l»y.  I8T.^ ;  Spiwjei-beho.  IjehHMioh.  p.  914  ;  Schrokueb.  lA'hrbuch,  y.  22*3 ;  KCtST- 
vca.  I>ir  IV^^iiKif;  dcr  mtttlrrlirhvtt  Kili&ute.  eto.,  Arch.  1  Oynaek.,  Bd.  xiii,  p.  429; 
FftlzoiJUiifcH,  Arch,  t  Gyuuek.,  lUi.  is,  p.  23. 
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portion  is  not  completed  nntil  after  the  expimtion  of   five  to  eii 
weeka.* 

The  Vagina.— The  vagina  dnring  the  first  few  days  is  soft,  smooth, 
and  relaxed,  and  retjuires  from  three  to  four  weeks  to  regain  iUi  nor- 
mal dimensions.  The  contraction  and  involution  proceed  more  rajv 
idly  at  the  introitus  than  abovo  iu  tho  neigbborhood  of  the  fornix, 
though,  owing  to  tho  jircsenoo  of  hiceratious,  it  remains,  wiih  fow 
exceptions,  periuanenlly  wider  than  iu  women  who  have  never  borne 
children. 

Position  of  the  Uterns, — Immediately  after  the  expulsion  of  the 
placenta  the.  contracted  uterus  is  felt  through  the  abdominal  v/iHh  as  a 
firm,  solid  br)dy,  of  a  flattened,  pyriform  shaiie.  When  hoth  hips  are 
on  the  same  level,  and  both  bladder  and  rectum  arc  empty,  tho  uterus 
is  found  in  the  median  line  with  the  fundus  between  the  symphy»ia 
and  the  navel.  At  the  same  time  tho  weight  of  the  hoily  and  the 
laxity  of  the  abdominal  walls  lead  to  a  moderate  degree  of  anteflex- 
ion. Urine  in  the  bladder  and  fieccs  in  tho  rectum  give  rise  to  a  cer- 
tain  amount  of  lateral  displacement,  and  now  and  then  to  a  torsion 
of  the  uterus  upon  itj*  long  axis.  As  in  pregnancy,  the  fundus  of  the 
uterus  is  thus  generally,  though  not  always,  directetl  to  the  right, 
and  the  loft  border  looks  to  the  front.  The  mean  elevation  of  the 
fundus  alK>ve  the  symphysis  is  about  four  and  one  third  inches,  the 
width  of  tiie  fundus  is  upward  of  four  and  a  half  incheti,  and  the 
length  of  the  entire  uterine  cavity,  as  measured  by  tho  sitund,  is  iu 
the  neighborhood  of  six  inches.  The  dimensions  of  the  uti*n]s  are 
somewhat  less  in  primiiuini'  than  in  nuiltipane.  A  full  bladder  pushes 
the  fundus  upward,  and  increases  the  hmgitudinal  diameter  of  tho 
organ.  Iliirner  hjis  observed  an  increase  from  this  cause  amounting 
to  three  and  a  half  inches. 

A  diminution  in  the  size  of  the  uterus  is  apparent  iu  most  cases  in 
the  course  of  tho  first  twenty-four  hours.  An  actual  increase  i«  eitlicr 
pathological,  or  due  to  the  above-mentiontHl  influence  of  the  bladder. 
The  diminution  is  most  marked  in  the  Brst  twenty  days,  but  afterward 
progresses  at  a  slow  rate.  Abont  the  tenth  day  the  fundus  sinks  below 
the  level  of  the  symphysis  jtuhis,  and  ibe  posterior  surface  of  the  ante- 
fleeted  uterus  occupies  the  plane  of  the  bri?n.f 
After-Palns. — The  reduction  of  the  uutus  in  tho  first  few  duva  of 


•  LoTT,  Zur  Anatomie  nnd  Physiolo^e  tier  Cenix  Uteri,  pp.  87  ft  Jieq.  DObxcs. 
Uobcr  doii  puerperaluii  Ulorus,  p.  47,  stutt's  that  lU  the  oml  of  the  second  week  ihe 
o»  inl^niutn  [wnniLx  the  pn5Hnf;«  of  the  finger  in  abuiit  half  tho  cases,  but  is  closcil 
in  all  liy  the  uihI  <»f  Ihe  third  week, 

•  f  rV'KXKK,  f(/r.  eit.;  CttKnli,  lUMtra^re  zur  RRttiinmitng^  iKt  nnrmalen  La^  dpr 
pcsunden  Oi'liftrmiittcr,  Art-h.  f.  (rvnaek.,  lid.  i.  ISTO,  p.  S4 ;  Pfannkuch.  Ueher  die 
Kinflii$s  iler  Nachhnr-Orgnnc  nut  die  Lagc  und  Involution  dcr  puerpcraJen  Uterus, 
Arth.  f.  Gynack.,  Ikl.  iii,  1872,  p.  327. 
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the  childbed  jwrioil  U  in  the  main  tho  result  of  contraetious,  termed 
aftcr-pAius,  resembling  those  of  lubor  both  na  regiirds  tlio  hardtming  of 
tho  nterino  vralU  perceptible  through  the  abduiiuiial  coverings,  and  tlio 
natitm  of  the  dolorous  sensations  which  thcr  evoke.  Thp  after-pains 
stretch  over  a  jwriod  varying  from  one  to  four  days.  Their  duration 
and  intensity  are  in  inverse  proportion  to  the  duration  and  activity  of 
the  precediug  labor.  Ou  this  account  they  are  more  pronounced  in 
nmltjparfe,  while  they  are  often  absent  subsequent  to  a  first  delivery. 
Thoy  are  intimately  associated  with  the  permanent  retraction  of  the 
uti*rua,  and  are  therefore  to  he  rogardefl  as  a  normal  and  favorable 
phenomenon.  They  are  especially  prominent  in  cases  of  overdisten- 
tion  of  the  uterus,  as,  for  instance,  in  cajses  of  twin  pregnancies  and 
bydramnios.  Suckling  tho  infant  produces  reflex  contractions  of  a 
•omvvhat  intent  choractor. 

The  Lochia. — The  discharges  from  the  genital  ()a£sage  consequent 
upon  delivery  are  termed  tlie  lochia.  At  firnt  the  latter  are  composed 
of  pure  blood  with  coagula  of  fibrin,  but  after  a  few  hours  the  wounded 
sorfaco  of  the  uterus  furuUhes  an  abundant  exudation  of  a  serous,  alka- 
line fluid,  which  washes  away  in  its  descent  the  secretion  from  the  cer- 
vix an<l  the  vaginal  mucus.  Fur  the  tirst  two  or  three  days  the  lochia 
are  of  a  red  color  {lochia  rubra)  from  the  commingling  of  blood,  while 
npon  tlie  third,  fourth,  and  sometimes  upon  the  fifth  day,  as  the  san- 
guineous elements  diminish,  they  present  a  pale-red  color  {Jwhia  nerom), 
Ka  constituents,  we  find  under  the  microscope  cervical  und  vaginal  epi- 
thelium, blood  and  mucuB  corpuscles,  bits  of  deeidua,  and  sometimes 
shreds  of  mcmbrau(?s  and  of  the  placenta.  The  organic  constituents 
consist  of  ulbiimeu,  mucino,  the  stipouilled  fuLs,  and  a  variety  of  saline 
maUen.  From  the  flfth  to  the  seventh  or  eighth  day  the  dist-hargo 
continues  thin,  but  the  blood-corpuscles  become  less  abundant,  while 
there  is  an  increase  in  leucocytes  and  fatty  globules.  In  the  second  week 
the  disieharge  becomes  of  a  grayish-whito  or  greenish-yellow  color  {fmhia 
aUnt  sen  htrlui)^  and  of  a  creamy  consistence.  It  contains  chiefly  leu- 
uocytea,  young  epithelial  cells,  spindle-shaped  connective-tissue  cells, 
fat-gmnnles,  free  fat,  and  crystals  of  cholesterino.  The  reliction  is 
neutral  or  acid.  Gradually  the  dii^chargc  diminishes,  becomes  trans- 
parent, and  finally  assumes  a  normal  api»eaninco.  The  vaginal  lochia 
in  the  rule  are  found  to  contain  a  variety  of  niicro-organisnni,  such  aa 
tho  dipio-  and  strepto-cocci,  rod  bacteria,  the  trichomonas  vaginalis,  and 

nctimes  gonocix'ci.  They  vary  grc»atly  in  quantity,  and  increase  in 
lulanoe  with  the  advance  of  the  puerperal  week.  They  are  derived 
.  from  germs  present  in  tho  vagina  previous  to  confinement,  and 
obtain  entrance  through  tho  vulva.  In  tho  vagina  the  condi- 
tions for  their  development  are  peculiarly  favorable.  The  number  can 
be  greatly  limited  by  hygienic  measures.  When  they  obtain  access  to 
tho  uterine  cavity  their  jwwcr  for  evil  is  greatly  augmented.     Toward 


246 


THE  PUERPERAL  STATE. 


the  end  of  the  first  week,  and,  capecially  after  leaving  the  bed,  fresh 
blood  often  makes  its  ajipearanec* 

The  quantity  of  t)ie  locliia  varies  with  the  peculiarities  of  the  indi- 
vidual. It  is,  m  a  rule,  p;rcater  in  multiparas,  in  women  who  do  not 
nurao  tlieir  children,  and  in  those  of  fhibby  fiber,  who  habituallj  mcn- 
Btmate  abundantly.  The  mean  (juantity,  according  to  Gassner,  of  the 
lochia  cruenta  or  rubra  (to  fourth  day)  amounts  to  nearly  two  and  a 
fourth  pounds;  of  tho  lochia  serosa  (to  sixth  day)  to  rather  more  than 
nine  ounces;  and  of  the  lochia  alba  (to  ninth  day)  to  six  and  two  thirds 
ounces;  so  that  the  entire  amount  lost  during  the  first  eight  days 
reached  the  totaJ  amount  nf  nearly  three  and  a  quarter  pounds. 

Thk  Secretion  op  Milk. 

Anatomical  Considerations. — The  breasts,  which  furnish  the  secre- 
tion of  the  milk,  are  two  largo  glands  of  the  compound  racemose  vari- 
ety.    They  are  covered  by  a  fine,  supple  skin  and  a  layer  of  adipoeo 


JK^I^ 


FlO.  IS).— Mnmmnn-  eland,  a.  nipple.  th«  <-iiilrfti  [xtrtloii  <if  -which  U  n-lrncN'i  :  A,  nrwbt 
c,  c  r.  c,  c.  liilwifcHfif  ihc  r1(ui<1  ;  i.  niiiim,  <ir  ililntfil  iwnlon  of  itue  of  tbv  laciilrrou» ducti : 
%  QXtreiultiuH  vt  the  lactiterous  duot«.    (Llei;<«oU.) 

tissue,  which  increases  in  thickness  toward  the  periphery  of  the  organ. 
The  moss  of  the  glandular  substance  is  composed  of  from  fifteen  to 

•  tVrfe  ScHBOEOKR,  Lehrbuch,  etc.,  6te  Aufl.,  p.  Sa«;  Si'iECELBEaa,  Lchrlmcb, 
p.  218. 
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twenty-fonr  lobes,  which  in  turn  are  subdivided  into  lobutes  made  up 
of  a  greater  or  less  number  of  acini,  or  culii-ih-sac.  Fine  canaliciili 
stjirt  from  the  latter,  and  unite  together  to  form  the  nanals  of  llie 
lobules,  Thvse  again  anastomose,  to  form  a  i)rinc*i|>al  caual  for  each 
li»be,  termed  the  lactiferous  duct.  The  lactiferous  ducts  terminate  at 
the  nipple  by  small  openings  measuring  only  from  ouc  sixtieth  to  one 
fortieth  of  an  inch.  Kach  duct,  as  it  passes  downward,  enlnrges  iu  the 
nipple  to  one  twenty-iifth  or  one  twelfth  of  au  inch  in  diameter,  and 
beneath  the  areola  it  presents  au  elongatcvl  dilatation,  from  one  sixth 
to  one  third  of  au  inch  in  diameter,  called  the  siuus  of  the  duct 
(Flint).  The  spacer  between  the  lobes  are  filled  with  ndipose  tissue, 
and  the  various  elements  which  constitute  the  manimury  glands  are 
united  into  a  single  mass  by  a  dense  connective  tissue  continuous  with 
that  of  the  subcutaneous  layer.  The  acini,  which  are  merely  rudiment- 
ary in  the  non-pregnant  state,  are  lined  with  a  single  layer  of  small 
p<dyhu<lral  cells,  assuming  a  more  cylindrical  character  in  the  neighbor- 
hooil  of  the  canalicular  ducts.  The  main  ducts  are  lined  with  low 
cylindrical  cells,  and  contain  in  their  walls  non-striated  muscular  fibers, 
the  contractions  of  which  are  the  cause  of  the  spurting  of  the  milk  iu 
Uctation. 

Daring  pregnancy  the  breasts  enlarge  in  consequence  of  the  swell- 
ing and  increase  of  the  connective  tissue,  the  accumulation  of  fat 
between  the  lobes,  ami  the  multiplication  of  the  acini,  which  fdl  with 
fatty  globules  resulting  from  the  disintegration  of  the  lining  epithdiol 
cells.  The  changes  in  the  secretory  apparatus  give  rise  to  irregularly 
distributed  nodular  cords,  which,  however,  at  6rst  are  most  distinct 
at  the  periphery,  ami  thence  advance  toward  the  center  of  the  organ. 
With  continued  development  a  lactescent  fluid  is  produced,  which 
either  c.Tudcs  spontaneously  from  the  nipple  or  is  discharged  by 
pressure. 

Milk-Fever. — About  the  third  or  fourth  day  of  the  childbed  period 
the  turgeseenoe  of  the  breasts  is  suddenly  increased,  and  they  become 
fall,  tense,  nodular,  and  sensitive  to  the  touch.  The  axillary  glands 
enlarge,  and  radiating  pains  are  experienced  in  the  arm  and  shoulder. 
The  intensity  of  the  mammary  congestion  varies  in  difTcrent  individ- 
uals, it  is  more  pronounced  in  women  who  post|>one  nursing  their 
children  ontil  after  the  secretion  of  milk  is  fully  established.  In  ex- 
ceptional coses  it  may  be  absent  altogether.  Since  the  general  intro- 
duction of  the  ihi'rmomctcr  into  practice,  and  the  better  understanding 
of  the  causes  of  febrile  tomperatures  in  the  puerperal  state,  tiie  exist- 
ence of  a  distinct  milk-fever  referable  to  functional  disturbances  in 
the  breasts  during  the  perio<l  in  question  has  been  found  to  be  an  en- 
tirely exc«pti(mal  oceurrenne-  The  tempeniture  tables  which  have 
b**en  kejir  with  great  regnhrity  for  tlie  ]>afit  ten  years  in  the  Maternity 
H'l^pitjil  of  thi-i  rity  prove  that,  under  normal  conditions,  the  tempera- 
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turea  of  tlio  third  day  do  not  rise  above  100^°.  With  this  fiub-febrile 
increase  there  is,  indeed,  often  conjoined  considerable  general  dis- 
tnrbance,  indicated  by  Blight  chilly  sensations,  headache,  anorexia, 
and  a  quickened  pulse,  wliich,  however,  disappear  in  the  course  of 
twenty-four  hours,  with  profuse  perspiration,  and  an  abundant  secre- 
tion of  milk.  Most  writers  regard  the  higher  lemperutures  which  are 
Bometimes  found  associated  with  extreme  tiirgescence,  tenderness,  and 
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reddening  of  the  mamma%  and  which  subside  when  ilio  latter  are 
partially  unloaded,  as  deijendeut  upon  a  non-sup purative  form  of 
parenchymatous  inflammation. 

Composition  of  Milk. — Milk  is  composed  of  a  fluid  portion  and  of 
formed  constituent^  the  first  derived  from  tlie  blood,  and  the  second, 
termed  the  milk-globules,  from  the  epithelial  contents  of  the  acini. 
In  the  production  of  the  milk-globules  the  gland-cells  actively  mul- 
tiply, and  become  filled  with  granular  particlcii,  which  gradually  co- 
alesce to  form  drops  of  fat.  Subacquently  the  nuclei  and  the  contours 
of  the  cells  disuppcur,  so  that  the  latter  consist  of  mullK'rry-shai>ed 
aggiYgations  of  fat-drops  held  together  by  the  remains  of  the  cell-pro- 
toplasm. The  epithelial  elements  thus  metamorphowKl  are  termed 
colostrum-corpuscles.  They  are  fountl  sparingly  distributed  in  the 
crude,  imperfectly  formed  secretion  known  as  colostnim,  which  is  fur- 
nished by  the  breasts  of  women  who  have  been  but  recently  confined. 
Finally,  the  fat-globulea  of  large  and  small  size  separate  from  one 
another,  and  form  an  emulnion  with  ttie  fluid  transuded  from  the 
blood,  a  process  aided,  according  to  Kohrer,  by  the  diffusion  through 
the  lluid  of  the  residual  protoplasm  of  the  cells.* 


*  Keurer,  Zur  Morphologic  lies  Milch-Ciaeiiis,  Arch.  f.  Ojrnaek^  Bd.  il,  p.  1. 
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Colostrum  is  a  wat*n%  somi-opaque,  muoiliiginous  fluid,  contflinin^ 
yellowish  streaks  composed  of  fat-^lobulea  and  fattv-degenerated  celU 
whtoh  hang  together  in  stringy  masses.  It  is  distinguished  from  true 
milk  not  only  in  the  physical  characteristics  mentioned,  but  in  the 
great4»r  projwriion  of  sugar  and  inorganic  salts  it  contains,  and  in  the 
fact  that  it  eoagtilates  upon  boiling.  It  posge^^ses  laxative  qiia)itic«, 
which  render  it  of  use  to  the  infant  in  aiding  Uiu  removal  of  the  me- 
conium. 

Perf»'clly  formed  milk  contains  frnm  Sri  per  cent  to  7C  per  cent 
batter  in  emul&ion,  and  from  3*2  j>er  cent  to  six  per  cent  milk-sugar 
in  fiolutioo.  Both  of  these  8ubBtanees  are  directly  manufactured  bv 
the  gland-structures.  It  possesses  likewise  a  protein  substance  termed 
ca*ciu,  which  fluctuates  in  quantity  between  one,  three,  and  four  per 
rjMBt.  Kohrer  maintains  that  it  is  not  held  in  the  milk  in  solution, 
htst  is  composed  of  particles  derivwl  from  cell-protoplasm  which  are 
diffused  through  the  fluid.  The  salts  in  the  milk  amount  to  014  [ler 
ocnt.« 

The  Diaeidosia  of  the  Puerperal  State.— The  diagnosis  of  recent  c^p- 
lirery  is  based  ui>on  the  physiological  conditions  which,  we  have  seen, 
rharacterize  the  puerperal  state.  I'hus,  the  abdomen  is  flabby  and 
wrinkled,  with  pigmented  linea  alha,  and  ia  traversed  by  whit<*  and  red 
lines;  the  breasts  are  full,  tense,  and  nodular,  and  secrete  milk  or 
colostrum ;  the  areola  attout  the  nipple  is  discolored ;  the  utema  ia 
enlarged,  anteflexed,  ]mlpable  through  the  abdominal  wall,  and  is  ex- 
cited to  contract  by  pressure;  the  vulva  is  i<wollen,  the  labia  gape 
a|kart,  the  hymen  is  mgged,  the  periuieum  is  distensible,  and  in  recent 
catfce  lacerntions,  in  older  ones  ulcers  or  granulating  wounds,  arc  found 
about  the  vaginal  oriflco;  in  the  smooth,  lax  vugiiui  (hero  is  observable 
the  absenii*  of  the  columnar  nigaruni :  the  cervix  ia  soft,  wide  below 
and  narrowing  al>ore,  with  the  labia  often  torn  and  contused  ;  when 
the  finger  can  be  passed  into  the  uterine  cavity,  thrombi  may  be 
fvit  at  the  placental  site;  Anally,  the  lochia  are  hardly  likely  to 
btt  confounde<l  with  haemorrhages  or  discharges  from  non-puerjwral 
<!attse:i. 

Daring  the  first  two  weeks  an  approximative  estimate  may  be  made 
as  to  the  date  of  confinement  by  bearing  in  mind  that  just  after  de- 
lirnry  eoloitrum  is  found  in  the  breasts,  the  lochia  are  bloody,  and  the 
lacerations  about  the  vulva  present  a  fre.sh  api)earance;  thai  during 
the  following  days  the  lochial  secretion  changes  first  to  a  serous  and 
then  to  a  purulent  character;  that  the  uterus  gradually  diminishes  in 

',  the  fundus  at  the  tt-nlh  day  sinking  below  tiie  ujiper  Ixirder  of  the 

pbysis.  while  the  os  internum  remains  patulous  to  the  tenth  day, 
and  ia  usually  impassable  for  the  tingor  after  the  twelfth  day. 

*  Smeoelbcrg,  loe.  cit,  [k.  SSI. 
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The  New-born  Inpant. 

"With  the  first  inspirution  the  thorax  expands  and  air  6Uii  the 
alveoli  of  the  lungs  ;  at  the  same  time  the  blood  passes  from  the  rigbt 
side  of  tlic  lieurt  to  the  capilluiit^s  of  tliu  pnlmonnry  organs,  and  is 
rvturued  arterialized  to  the  left  side  of  the  heart.  As  a  consequence 
of  the  establishment  of  the  pulmonary  circulation,  the  ductus  arteri- 
osus contracts,  the  foramen  ovale  closes,  and  the  left  ventricle  under- 
goes eccentric  hypertrophy.  With  the  diversion  of  n  part  of  the  blood- 
currents  to  the  lun]ij;s,  the  pressure  in  the  aorta  sinks,  and  the  circula- 
tion Id  that  portion  of  the  iimbitical  arteries  which  lies  outside  the 
navel  ceases,  while  thoracic  aspiration  empties  the  umbilical  vein.  The 
cord  dries  from  the  cut  surface  towarrl  the  navel,  and  drops  off  on  the 
fourth  or  fiith  day.  The  line  of  ilRmiirkation  forms  at  the  termina- 
tion of  a  capillary  network  which  extends  npwaitl  njwn  the  cord  to  a 
distance  of  from  three  to  four  lines  from  the  skin.  When  the  cord 
drops  off,  a  wounded  surface  is  left,  which  heals  in  a  few  days. 

The  swelling  upon  the  presenting  part  subsides  mostly  in  twenty- 
four  to  forty-eight  hours.  The  head  slowly  resumes  its  normal  shape 
— a  process  completed,  probably,  in  the  course  of  two  to  three  weeks. 

S<»ou  after  birth  the  meconium  is  discharged  from  the  intestines^ 
and  in  a  few  days  the  evacuations  assnme  a  feculent  character.  The 
production  of  |)epsin  iu  the  stomach,  and  the  secretion  by  the  pancreas 
of  a  fluid  capable  of  emulsifying  fats  and  digesting  albuminoid  puIi- 
Btances,  render  the  assimilation  of  milk  practicable.  The  kidneys 
excrete  an  abundance  of  urine  of  a  low  specific  gravity. 

About  the  third  day  an  exfoliation  of  the  epithelium  begins,  which 
is  maintained  for  a  week,  or  even  a  longer  period.  During  this  time 
the  hypera?niia  of  the  skin  is  very  marked,  and  imparts  to  it  a  rod 
color,  which  as  it  f:ides  passes  into  a  yellowish  tint.  The  breasts  iu 
both  sexes  swell  very  commonly,  become  red  and  sensitive,  and  yield 
upon  pressure  a  serous,  milky  fluid. 

Ictorns  of  the  new-born  infant  is  a  pretty  common  affection.  Its 
occurrence  is,  however,  largely  influenced  by  local  conditions.  Thus, 
Ponik  placed  the  frequency  at  eighty  per  cent  among  the  children 
born  in  the  n6pital  Cochin  in  Paris;  Kehror,  in  the  va.st  maternities 
of  Vienna,  at  sixty-eight  per  cent ;  Ebstcin,  in  Prague,  at  forty-two 
per  cent ;  while  West  declares  it  is  a  rare  phenomenon  at  the  Uotunda 
Uospital  in  Dublin.  It  develops  usually  uimn  the  second  or  third 
day,  and  ends,  as  a  rule,  by  the  sixth  to  eighth  day.  Kehrer*ha8 
shown  statistically  that  it  occurs  more  frequently  in  boys,  in  prema- 
ture infants,  in  the  children  of  primiparte,  and  as  a  consequence  of 
malpresenttitiona.     It  is  likewise  promoted  by  atelectasis,  by  intestinal 

*  Kehrer,  Studicn  fiber  den  Icterus  Xeoniitorani,  Juhrbuch  f.  Poediiilrik.  Bd. 
ii,  p.  71.  1871. 
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affections,  by  depreseing  the  temperature  of  tlu*  child,  by  insnfficient 
fuelling,  ond»  in  a  word,  hy  ftll  the  various  puthologicftl  conditions  and 
unfavorable  hygienic  intluoticos  intensifying  or  j(iving  an  abnormal 
direction  to  tlie  nnlinary  changes  which  take  place  in  the  blood  (Eb- 
stein).  Its  frequency  in  lying-in  hospitals  is  probably  connected  with 
a  svptic  infection,  for  which  the  wounded  surface  at  the  navel  furnishcB 
the  point  of  entry.  It  is  rarely  dependent  upon  gastro-duodenal  ca- 
tarrh, upon  a  narrowing  of  the  bile-duct, or  upon  retention  of  meconi- 
um. The  faves  are  stained  with  bile.  In  all  the  tissues  of  the  body, 
and  moat  abundantly  in  the  kidneyg,  pigmenl-cryetaU  and  yellowiisli- 
red  amorphous  granules  are  found  deposited  in  pri'ator  or  less  quanti- 
ties. It  is  ae  yet  an  ungettleti  question  as  to  whether  these  pigment- 
bodies  are  the  products  of  the  liver  or  refiult  from  the  disintegration  of 
the  blood-corpusclea.  A  very  considerable  destruction  of  the  latter  is 
found  in  all  casfa  of  icterus  of  the  new-bon».  The  tissue-waste  is  like- 
wise marketl.  TIofmeiiT*  found  the  average  loss  of  weight  in  icteric 
children  on  the  third  day  after  birth  was  9-3  per  cent  of  the  original 
weight,  whereas  in  non-icteric  children  it  was  but  ii'69  per  cent.  The 
nrine  contained  an  excess  of  urea  and  uric  acid,  and  pigment-bodies 
proportioned  to  the  intensity  of  the  icterus.  The  pigment-bodies,  he 
claims,  viirnished  the  characteristic  color  reaction  with  nitric  acid  of 
the  acids  of  the  bile.  An  expectant  treatment  is  the  only  rational  one. 
Ijixatives  are  unnecessary,  and  jwrhajw  harmful. f 

Owing  to  the  discharge  of  meconium  and  urine,  and  the  limited 
amount  of  sustenance  at  its  disposal,  the  Tiew-born  infant  experiences 
a  loss  of  weight  in  the  (irst  two  or  three  days,  estimate*!  at  from  seven 
to  eight  onnccs.  After  the  second  or  third  day  the  loss  is  gradually 
reeovered,  so  that  between  the  fifth  and  eighth  days  tlie  weigiit  at  birlU 
i&  rvachwl.  The  loss  of  weight  is  greater  in  the  children  of  primipar» 
thaii  in  those  of  multipane,  in  artificially  nourished  infants,  and  where 
the  imraodinte  application  of  the  ligature  to  the  cord  at  birth  has  bceu 
resorteii  to. 

The  Manaqemext  op  the  Piekperal  State, 

Sleep.— After  every  precaution  ha^  been  taken  against  haemorrhage, 
ivT  the  patient  has  l>een  washed  carefully  anil  placed  uptjn  clean,  dry 
iding,  and  after  the  baby  has  been  bathed  and  dressed,  it  is  very  do- 
nreble  that  the  mother  should  enjoy  a  few  hours  of  refreshing  sleep. 
To  this  end  the  room  should  be  darkened  and  absolute  stilluesa  en- 
forced. The  crying  of  the  baby,  the  aJlectionato  salutation  of  friends, 
or  the  tidying  of  the  room  by  household  Marthas,  often  becomes  the 

*  IIontsiKiL.  Die  Getb»ncht  der  neugeborenen,  Ztsehr.  f Dr  (ieburtl^h.  and  Gyiuck., 

ToL  TJi,  p.  'JH*. 

f  E&STKiv.  I'eltrr  <Hc  Gclbsucht  bci  ncugeboriMicn  Kimirm,  Vulkmanii*sS«miiiL 
klin.  Vurlr..  No,  IS'X 
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Btarting-point  of  nervous  restlesaneai,  which  is  with  difficultj  over- 
come by  the  aid  of  llwi  strongest  goporifics.  Should  tlic  mother 
foci  faint  and  exhausted,  she  sliould  be  allowed  u  cup  of  hot  ten  or 
bouillon. 

In  muUiparfB  it  is  well  to  leave  with  the  nurse  some  form  of  ano* 
dyue,  to  be  administured  in  ease  sleep  is  interrupted  by  the  frequent 
recurrence  and  severity  of  the  after-pains.  Opiates,  while  they  Inll 
the  pain,  do  not-,  after  labor,  arrest  tliosc  physiological  changes  in  ihe 
uterus  with  wliith  the  after-pains  are  associatwl. 

Passing  Urine. — As  the  natural  impulse  to  urinate  after  delivery  is 
very  feeble,  even  when  the  bladder  Is  full,  the  nurse  should  be  instructed 
to  solicit  the  patient  to  pass  water  in  the  course  of  eight  or  ten  hours. 
It  is  usually  recommended  thai  the  act  of  urination  shontd  be  performed 
upon  the  back,  which,  of  course,  necessitates  the  use  of  the  befi-pan. 
It  has  been  my  oivn  rule  to  enforce  the  dorsjd  position  during  the  first 
days  of  childbwl,  but  there  are  a  good  many  women  who  are  able  to 
pass  water  without  ditTiculty  in  the  sitting  posture,  who  fail  in  the 
attempt  when  reciinibent.  Uoodell  therefore  advocates  the  j)ractice  of 
raising  tlie  woman  for  purposes  of  urination  from  the  beginning  of 
childbed.  He  believes  that  the  occa»iutmI  ui^sumptlou  of  the  upright 
altitude  for  a  brief  ])eriod  possesses  the  advantage  of  i)romoting  drain- 
age of  the  parturient  eanal,  and  of  forestalling  the  evils  incident  to 
lr>ohi)Ll  stagnation  in  the  vagina.  The  belief  that  sucli  a  conrse  in- 
creases the  risk  of  h.-eniorrhage  he  regards  as  unfounded.  The  physician 
should  make  it  a  rule  to  visit  his  patient  within  twelve  hours  from  llie 
time  of  coutinemeur.  He  should  then  inquire  not  only  whether  she 
has  i>asscd  water,  but  ascertain  the  quantity  voided.  If  the  quantity 
Kas  not  exceeded  three  to  four  ounces,  he  sliould  introduce  the  catheter 
and  make  sure  that  the  bladder  is  completely  emptied.  In  cased  of  re- 
tention, the  urine  should  bo  drawn  at  least  four  times  in  the  twenty- 
four  hours.  Uefore  using  the  catheter,  the  lochia  should  be  carefully 
washed  from  the  external  parta  with  a  warm  carhoHzed  fluiti  (two  per 
cent),  as  the  lochia!  discharge  after  the  first  day  is  liable  to  excite 
cystitis.  Both  the  catheter  and  the  ojierator'a  hand  should  be  surgi- 
cally clean.  In  passing  the  catheter  beneath  the  bedclothes,  the  ure- 
thral orifice  can  i-eadily  be  detected  by  first  feeling  for  the  tumefied 
urethra  with  the  index-finger  of  tlie  right  hand  through  the  anterior 
vaginal  wall,  and  theu  following  it  in  a  forward  direction  until  the 
meatus  is  rejicheil. 

Visits  of  the  Physician. — The  physician  should  see  his  patient  at 
least  once  daily  during  the  first  week  following  confinement.  During 
the  first  four  days  it  is  my  custom  to  make  both  a  morning  and  evening 
visit,  not  only  for  the  purpose  of  noting  carefully  the  pulse  and  tem- 
perature, but  to  be  sure  that  my  patient  is  not  made  u  victim  to  tradi- 
tional prejudices  and  superstitious.      If  the  physician  will  take  the 
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trouble  to  uall  occosinnully  upon  hiu  patient  subsequent  to  the  first 
week,  to  insure  the  uureturded  prnj^^ress  of  puerperal  convalescence,  he 
will  do  much  to  circunmcrilje  the  field  of  gynecological  practice. 

Oeneral  Directions.^Cireat  care  should  be  taken  to  keep  the  air  of 
the  lyiiig-in  chamber  fresh  and  pure.  If  the  room  is  warm,  the  patient 
should  be  lightly  covered,  owing  to  the  tendency  during  childbed  to 
pniftiM;  persjiirations.  There  is  no  foundation  for  the  prevalent  belief 
that  it  is  dangerous  to  comb  the  hair  of  a  puerpcnd  woman.  Nothing 
contributofl  so  much  to  tlie  removal  of  soreness,  and  the  healing  of 
wounds  in  the  genital  canal,  as  cleanliness. 

Where  the  antiiteptic  pad  is  employed  this  object  is  attained  by 
thoroughly  washing  the  external  parts  with  a  bichloride  (1 : 5,000)  or  a 
carbolic  solution  (two  i>er  cent),  whenever  it  becomes  necessary  to 
ohiinge  the  pod  eitlier  by  reason  of  the  evacuation  of  the  bowels  or 
bladder,  or  because  of  the  saturation  of  the  pud  with  tlie  lochlal  dis- 
cbarge. From  the  latter  cause  alone  a  change  otice  in  four  hours  in 
the  early  childbed  period  is  to  be  advocated.  The  pad  removed  should 
be  destroyetl. 

When  the  ordinary  napkin  is  used  external  ablutions  sliould  be  om- 
|>lojed  several  times  daily.  It  is  a  question  whether  the  present  tend- 
ency to  prohibit  the  vaginal  douche  is  warranted.  Against  its  eni])loy- 
meut  it  may  be  urged,  that  in  spite  of  the  addition  of  carbolic  acid  or 
currosivc  sublimate  there  is  statistical  evidence  that  the  vaginal  douche 
uugmonU  the  chances  of  infection.  In  hospital  practice  it  has  invariably 
increused  the  morbidity  and  mortality  rate.  In  my  t>wn  private  prac- 
tice, on  the  other  hand,  it  has  proved  to  many  patients  a  source  of 
comfort.  When  carefully  administered  by  imrses  trained  to  aseptic 
work  it  has  given  rise  to  no  injurious  symptoms,  and  I  still  occa- 
■ionally  employ  it — not^  however,  as  a  prophylactic,  but  because  of 
tbe  property  possessed  by  hot  vaginal  injections  to  assuage  pelvio  dis- 
comfort. 

Diet— The  diet  should  be  selected  with  reference  to  the  physio- 
logical requirements  of  the  patient.  Thus,  during  the  first  three  days, 
when,  as  a  rale,  the  patient  is  thirsty  and  is  inditlerent  to  solid  food, 
tbe  diet  should  consist  of  gruel,  milk,  milk-toast,  and  tea;  to  which 
y  be  added  clear  soups  and  bouillon,  and  soft-boiled  eggs,  should 
lorc  stimulating  aliments  be  called  for.  It  is  equally  dcsinible,  on  the 
one  band,  to  avoid  cicitiag  colics  and  catarrhal  affections  of  tbe  stomach 
by  too  early  resorting  to  a  substantial  regimen,  and,  on  the  other,  to 
remember  that  the  speedy  establishment  of  an  abundant  milk  Kecretion 
is  apt  to  be  hindered  by  subjecting  women  to  a  jirocess  of  semi-starva- 
iion.  After  the  bowels  have  moved  on  the  third  or  fourth  day,  the 
rmul  ttj)petite  nsnally  returns.  All  easily  digested  articles  of  food, 
auch  as  eggs*  chicken-broth,  small  birds,  steak,  chops,  and  the  hke, 
ooGording  to  the  taste  of  the  patient,  should  then  be  allowed.    Cooked 
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fruits  are  of  servioo  in  ovorcoming  tlie  natnral  constipation  of  the 
puerperal  i>eriotl.  The  popular  prejudice  against  fish  and  vegetables 
containing  a  large  amount  of  nitrogenized  substanoea  seems  to  me  well 
foumled. 

Laxatives. — Tlie  canonical  practice  of  administering  a  Juxativeon 
tlie  third  day  is  of  unquestioimblo  utility.  In  most  women  there 
occurs  an  accumulation  of  fecal  matter  during  the  last  weeks  of  preg- 
nancy— an  accumulation  which  is  oflon  euarmouH  in  quiintity,  and 
which  creates  a  predisposition  to  puoqieral  atfections.  The  remedies 
selected  should,  however,  be  adapted  to  the  peculiarities  of  the  individual. 
In  some  women  an  ordinary  injection  of  soap  and  olive-oil  in  water 
suffices  to  procure  an  adequate  evacuation;  in  others,  the  object  is  ful- 
filled by  the  milder  laxatives,  such  as  the  compound  rhubarb  ]>ill,  a 
olnret-glass  of  Ilunyjidi-Janos  water,  or  the  compound  licorice  powder 
of  tlie  German  j)harniacopteia ;  while  in  obstinate  cases  a  cidomel  purge, 
or  some  such  oomhiuation  as  the  poat-partum  pill  of  llie  late  Prof. 
Barker,*  will  be  fuund  requisite.  Castor  oil  I  give  only  in  cases  of 
severe  colic,  either  alone  or  combined  with  tifteen  drops  of  laudanum. 
In  haemorrhoids  complicating  puerperal  couvalesoence,  I  can  add  my 
testimony  to  that  ulrtady  j^iveu  by  Prof.  Barker  as  \a)  the  specific 
curative  effect  uf  half-grain  doses  of  aloes  administered  night  and 
morning. 

Nursing. — Every  healthy  woman  should  nurae  her  child  at  least 
through  the  puerperal  period.f  The  adviwibility  of  continuing  lacta- 
tion iiubdequent  to  the  resumption  of  household  duties  must  dci>ond 
upon  the  qucstiim  >u>  to  whether  the  moLhcr  is  in  a  position  to  make 
the  necessary  sacrifices  to  the  interesta  of  the  child.  When  the  do- 
mestic and  social  demands  npon  her  time  and  thoughts  are  numeroos 
and  pres:^ing,  lactation  i^  apt  to  be  imtwrfect,  and  the  child  will  not 
thrive.  Humanity,  in  suuh  ciises,  requires  that  the  child  Ix*  surren- 
dered to  a  wet-nurse.  Nursing  may  be  renderiMl  impusi^ible  by  a  lack 
of  milk,  by  flattened,  misehai>en  nipples,  and  by  the  hojdth  of  the 
mother.  It  should  be  ])roliibited  in  phthisis,  in  epilepsy,  and  in  cases 
of  syphilis  contracted  shortly  before  the  birth  of  the  child. 

The  child  should  Ixi  applied  to  the  breast  after  the  mother  has 
rested,  and  within  the  first  twelve  hours  following  the  end  of  labor 
8oon  after  birth  the  child  seizes  tlie  nipple  eagerly,  and  though  the 
quantity  of  nourishment  obtained  is  small,  it  is  infinitely  better  adapted 
to  the  child*s  needs  than  the  catnip-te:ui  and  sweet  oil  which  monthly 

•  Ext-  eolocynth.  oonip..  :5j;  ext.  hyoftcyHiiii,  gr.  xv.;  piilv.  kJocs  soc,  gr.  x.; 
ctt.  nuc.  vom.,  gr.  v. :  pcMlophjilin,  )(M.>c&cuanh&,  iia.  ^r.  j.  M.  Ft.  pU.  (argent.)  Na 
xiL    Of  theM,  two  usuftUy  act  efficiently  imd  without  causing  pain. 

f  The  quBnliiy  of  iiiiU  daily  cutisunKsl  by  the  infunl  during  tbf  first  nine  days 
hicrcnsos,  nci-ording  tn  ncru-ki*,  gnuluully  fnmi  one  ntincc  Htid  u  half  oti  llic  fln<t 
dny  to  ftlmiit  fourlecn  ounnpH  on  the  ninth  dny.  Ucbcr  EmShningdcit  SSagling^ 
Arch.  f.  tiynuek.,  vi>l,  xv.  p.  JJ40l 
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DOrsea  employ  as  subetitut^s.  Tho  early  application  of  the  cliild  to 
the  breoat  bcnoliu  the  mother  by  promotiug  the  contractions  and  Uio 
inroltilion  of  the  uterus,  and  by  lessening  the  painful  iliirtention  of  tho 
breasts  which  occurs  at  the  time  whcD  the  function  of  luotution  is  fully 
established. 

As  the  child  sleeps  for  the  most  part  during  the  first  few  days  of 
existence,  no  rule  can  be  laid  down  with  regard  to  the  frequency  with 
which  it  should  be  placed  to  the  breast.  Afterward  it  should  l>c  ac- 
cnstomed  to  some  regular  routine.  So  long  as  the  stomach  is  of  small 
oaiMkcity  and  regurgitates  a  portion  of  its  food,  the  interval  should  not 
exceed  u  couple  of  hours.  From  an  early  period,  however,  the  child 
diould  be  accustomed  to  sleep  six  hours  at  uiglit,  wliich  gives  an  op- 
portunity for  the  mother  to  recuperate  her  (strength.  This  discipline  is 
of  course  not  practicable  where  the  child  sleeps  in  the  same  bed  with 
the  mother.  After  six  months  the  child  should  not  nurse  oftener  than 
6ro  or  six  times  in  the  twenty-four  hours. 

The  breasts  should  bo  suckled  in  alternation.  The  nipples  should 
I  b0  carefully  washed  both  before  ami  after  nursing.  Thu  addition  of 
l|Borio  acid  to  the  water  prevents  the  development  of  fungi.  The  ex- 
H|kme  ft^nsiti venoms  of  the  nipples  at  tho  commencement  of  lactation 
BHui  be  greatly  relieved  by  applying  constantly  to  them  a  rag  wet  with 
the  liquor  plumbl  jutibticetftt.j  in  the  proportion  of  a  teaspoonful  to  a 
tumbler  of  water.  For  a  few  days  a  metallic  shield  over  the  nipples, 
to  prevent  the  rubbing  of  ilie  night-dress  or  tho  bedclothes,  is  a  source 
of  comfort. 

DiratioiL  of  Lying'-in  Period.— Most  women  expect  permission  to  be 
given  them  to  sit  up  upon  the  tenth  day.  There  should,  however,  bo 
nu  fixed  rule  about  leaving  the  bed  which  does  not  take  into  account 
the  individuality  of  the  s|)cciiic  case.  Not  to  leave  the  bed  before  tho 
tenth  day  is  a  safe  rule  in  normal  pucrperul  convalescence;  but,  where 
there  are  wounds  to  heal  hy  granulation,  a  much  longer  period  of  time 
may  be  necessary.  Garrigues*  expressed  his  conviction  that  "the  up- 
right and  sitting  postures  ought  to  be  carefully  avoided  until  involu- 
tion has  proceedwi  so  far  that  the  uterus  has  receded  from  the  anterior 
wall  of  the  abdomen  and  returned  to  tho  pelvic  cavity" — a  rule  which 
would  allow  one  woman  to  sit  up  in  a  week,  while  another  would  bo 
kept  in  Itai  two  weeks,  or  even  longer.  Tlie  continuance  of  the  lochia 
nibm  should  serve  as  a  warning  against  a  change  to  the  upright  posi- 
tion. The  first  attempt  at  getting  up  should  be  tentative.  The  re- 
sumption of  houtiehold  duties  should  be  postponed  until  the  patient 
can  walk  about  without  fatigue  or  Imekache.  When  the  abfl<»minal 
>  walls  are  greatly  relaxed,  a  well-fitted  bandage  should  be  worn  for 
I    weckd  subt»equcnt  to  delivery. 


'  Oabkiuvu,  Rc6t  after  Delivery,  Am.  .7uur.  uf  Obstet..  October.  1880,  p.  861. 
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The  Care  op  the  New-born  Infant. 

As  the  new-born  iufunt  posacsees  feeble  powers  of  resistance  to 
cold,  the  first  batU  sliould  be  uiiiety-eight  degrees,  or  nearly  that  of 
the  body.  Tl»o  veruixcaseostt  should  be  softeued  by  oil  or  fat-inunc- 
tion, and  gentleness  employed  iu  its  removal.  The  ehild  should  then 
be  gently  dried  in  soft,  warm  clothe,  and  carefully  examined  with 
reference  to  any  pos-sible  defect  of  formation  or  development  The 
cord  shoiihl  be  wrapped  in  absorbent  cotton,*  and  held  in  ])lace  npon 
the  left  side  by  a  thinnel  bandage.  After  the  cord  has  sejuirated,  the 
wounded  surface  should  be  dressed  with  iofloform,  or  bismuth  }K>wder.t 
The  clothing  of  the  child  is  the  province  of  the  nurse,  and  varies  con- 
siderably in  the  dilTerunt  social  ranks.  Cleanliness  and  fresh  air  are 
essential  to  healthy  development.  To  avoid  sprue,  the  mouth  of  the 
child  shnijld  Iw  wa.-died  with  cool  water  each  time  after  nursing. 

Selecting  a  Wet-Nurse. — Sliould  the  mother  be  nuablo  to  nurse  her 
child,  a  wet-nurse  should  be  urgently  recommended.  In  selecting  the 
latter,  an  exaniinution  should  be  made  with  regard  to  her  constitution 
and  health.  The  physician  should,  by  inspecting  the  throat,  tlie  leg?, 
the  glands  of  the  neck,  and,  if  possible,  the  genital  organs,  exclude 
the  existence  of  a  syphilitic  or  strumous  taint.  A  nurse  should  be 
between  twenty  and  thirty-five  years  of  age,  and  shoidd  present  nil  the 
ap^tearauces  of  good  health.  The  gums  should  be  red  and  firm  ;  the 
breasts  should  preferably  possess  a  pyriform  shape,  and  should  be  mar- 
bled with  blue  veins;  it  is  not  necessary  that  they  should  be  large,  hut 
they  should  be  firm,  clastic,  and  nodular  from  abundance  of  glandular 
structure;  the  nipples  should  be  well  formed,  prominent,  and  free 
from  cracks  and  erosions;  the  milk  should  flow  easily,  and  not  be  too 
bluish  iu  color  ;  the  age  of  the  milk  should  bear  some  correspondence 
to  that  of  the  child  to  be  suckled.  Aside  from  the  question  of  adapta^ 
bilily,  it  is  obvious  that,  where  a  great  discrepancy  exist.**,  the  milk  of 
tha  nurse  is  liable  to  fail  before  the  time  of  weaning  is  reached.  One 
of  the  best  tests  of  a  nurse's  capacity  is  the  appearance  of  her  own 
child.  If  the  latter  is  plump,  with  well-rounded  limbs,  and  with  a 
healthy  skin  and  mucous  membranes,  the  presnmptioDS  are  in   her 

•This  pinn,  which  1  first  sow  reerimiuundwl  by  Dr.  W.  D.  Babi^k,of  Rmns- 
ville,  Iiiiliana  (Am.  Jour,  of  OKslet.,  Octobor,  ISK:{,  p.  U)^,  has  since  bc«n  wamdj 
prtiised  by  C'rwle  nnd  Weber,  Arcb.  t.  GjiuM'k.,  vol.  xxxiii.  p.  73. 

f  Dr.  Quodell  seizt's  the  cord,  after  it  haw  ttcen  cut  m  usual,  twtwoon  the  Ihumb 
and  foreDiiger  of  the  left  bund,  near  the  nnTc),  and  ilu'n  sthpfi  off  the  ^liitJn  of 
Whnrtou  with  the  thuinti  arnl  forefinjfer  of  the  right  hand.  The  pressure  at  the 
iiiivel  in  iiHXl  tetni«)rarily  hiisitendit!  where  the  internal  portinns  of  the  vessels 
coI1a()S0.  The  ctiril  is  thereupon  ^lubjeoted  lo  a  second  atrippin^,  lied  in  the  uffluU 
manner,  anJ  left  free  without  any  dressing  whatever.  The  rft«ult  is  thai  il  n<>|Uir»tea 
without  any  biul  smell.  ( Vidt  Parry's  note,  Leishtnaa's  Midwifery,  third  Anierium 
edition,  p.  008.) 
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'nHBri  even  if  she  does  not  present  in  her  own  person^  ha  Jacob!  eport- 
ivoljr  suggests,  a  "combination  of  Aphrodite,  Athene,  and  Psyche.*' 
M'hen  a  choire  haa  once  been  made,  a  change  should  not  be  recom- 
meuded  without  a  fair  triaL  It  is  by  no  means  uncommon  for  a  nurse 
but  recently  separated  from  her  chiUl,  placed  among  strangers,  and 
introduced  to  a  foreign  mode  of  life,  to  temi>orarily  suffer  from  a  dimi- 
nution of  the  lacteal  secretion,  the  milk  returning  in  a  brief  period 
under  the  influence  of  kindness,  habit,  and  a  nourishing  regimen. 
Modeiute  exercise  is  necessary  for  the  maintenance  of  health.  Tlie 
nur&e  should  be  allowed  to  driuk  milk  freely,  but  malt  liquona  should 
bv  prohihitod,  ut  least  until  toward  the  cloae  of  lactation. 

ArtiQcial  Feeding. — If  it  is  impossible  to  procure  the  services  of  a 
wet-nurse,  or  if  the  aversion  of  the  parents  to  wet-nurses  &s  a  class 
provi^  nucontjuerable,  artilirial  alimentation  must  be  tried.  It  is  un- 
questionable that  many  babies  thrive  fairly  when  brought  np  on  the 
bottle.  For  success,  scrupulous  cleanliness,  punctuality,  intelligence, 
and  experience  are  requisite.  The  beautiful  roundness  of  outline,  the 
Wm  fliV,  and  the  easy  dentition  of  infants  at  the  breast  are,  however. 
rsrely  attainable  by  those  who  are  brought  up  by  Ijand.  Bottle-fed 
infants  are  apt  to  be  lean,  to  be  subject  to  attacks  of  indigestion,  and 
to  suffer  frnm  nervous  disturbances  when  teething.  If  cow's  milk  is 
osed  M  a  substitute  for  human  milk,  the  experiment  is  more  likely  to 
prove  ft  success  in  the  country,  where  the  milk  can  be  obtjiined  fre^h 
morning  and  evening,  than  in  the  city,  where  milk  is  of  necessity  at 
least  twelve  hours  old  at  the  time  of  delivery,  and  thirty-six  hours 
old  before  a  fresh  supply  can  be  obtAintHi.  My  own  experience  inclines 
me  to  favor  employiug,  where  it  is  practicable,  milk  from  one  cow, 
especially  if  the  cow  is  selected  with  reference  to  the  child^s  individu- 
ality, precisely  in  the  same  manner  as  a  wet-nurse  would  be  selected. 
The  fitness  of  the  milk  to  the  child  is  to  he  determined  rather  by  ex- 
periment than  by  analysiB.  In  a  general  way,  however,  it  is  well  to 
remember  that  the  milk  of  a  very  young  cow  is  deficient  in  fat-glob- 
alea,  while  that  of  an  old  cow  is  apt  to  err  on  the  side  of  excessive 
richness,  and  that  either  extreme  is  equally  liable  to  tax  the  infantile 
organs  of  digestion. 

The  difference  in  the  digestibility  of  human  and  cow's  milk  is  de- 
pendent upon  a  difference  in  thti  molecular  arrangcmeirt  of  the  casein 
farietifti  they  respectively  contain.  The  acid  of  the  stomach  precipi- 
tatec  human  casein  in  the  form  of  flocculent  shrc<]s,  while  that  of  the 
cow's  milk  is  converted  into  Grra,  solid  musses.  Now,  of  the  two  forms 
it  has  been  experimentally  proved  that  the  former  is  much  more  solu- 
ble in  the  gastric  juice  than  the  latter.  With  many  physicians  the 
favorite  plan  for  neutralizing  this  objection  consists  in  substituting 
cream  for  milk  (diluted  at  first  with  three  and  afterward  with  two 
parta  water  [Biedert]},  and  thus  to  reduce  the  quantity  of  casein  to 
17 
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minimnm  proportions;  but  this  diet,  by  oonHning  the  child  almost 
entirely  to  tlie  hydrocarbons,  to  the  exclusion  of  the  proteiu  cunstit- 
nenta,  has  never  seemed  to  mo  in  pmetiee,  oven  when  well  borne,  lo 
meet  the  full  tissue  requirements  of  a  growing  chili).  After  ni»ny 
trials  of  this  mixture,  which  found  a  warm  udvueutti  iu  the  late  Pro- 
fessor Childs,  of  this  city,  I  have  Ijually  returned  to  milk  of  go<xi 
Btundiird  quality,  stirring  it  before  umng  to  diiitribute  the  fat-globules 
evenly  t>etwecn  the  difleretit  layers,  and  adding  to  it  water  propor- 
tioned to  the  age  of  the  child,  beginning  with  eight- tablcspoonfuls  of 
milk  to  eight  of  water,  inereik^ing  the  one  and  diminishing  the  other 
a  tabtespoouful  at  a  time  as  rapidly  as  the  digestive  organs  exhibit  u 
toleration  of  the  change.  The  water  docs  not,  of  course,  alter  the 
chemical  constitution  of  the  casein,  but  aids  digestion  by  provoking 
an  increased  ilow  of  the  gastric  juire,  and  ineidcnlully  contributes  to 
alleviate  thirst  (Jacobi). 

City  milk  ahouhl  be  boiled  to  prevent  fermentation,*  an  unnecessary 
practice  when  milk  ean  be  obtained  fresh  night  und  morning.  Instead 
of  plain  water,  Jacob!  lias  pointed  out  the  utility  of  using  some  sub- 
stance "which  by  its  phy.*iieal  consistence  is  able  to  hold  the  roeein- 
olots  iu  suspension,  thus  protecting  the  stotuacli  from  irritation  while 
they  are  being  prcparefl  for  dissolution."  I  have  been  in  the  habit  of 
following  out  to  this  eud  his  earlier  suggestion,  to  employ  an  indilTcr* 
ent  substance,  as  gnm-arabio  or  isinglass,  for  very  yonng  children,  and 
afterward  a  thiu  decoction  of  oatmeal  ur  barley,  according  to  the  tend- 
ency of  the  child  to  constipation  or  diarrhcea.  The  distress  occasioned 
in  some  cases  by  the  caseia  is  often  relieved  by  subjecting  the  milk  to 
a  peptonizing  process. 

Condensed  milk  is  popular  with  many  physicians,  because  children 
with  whom  it  agrees  fatten  upon  it,  and  suiter  but  little  from  indiges- 
tion and  loose  passages.  The  large  amount  of  sugar  it  contains  un- 
fits it,  however,  for  prolonged  use.  I  have  seen  a  number  of  children 
exclusively  fed  ui>on  it,  after  passing  through  apparently  a  blooming 
infancy,  develop  syniptunis  of  rickets  at  the  end  of  their  first  year. 
I  have,  however,  been  in  the  habit  of  allowing  its  habitual  use  during 
the  first  three  months  of  existence,  and  in  the  city  during  the  hot 
months  of  summer. 

Whatever  Ao  preparation  seleoted,  it  should  be  warmed  to  blood- 
heat  before  it  is  given  to  the  child.  A  small  quantity  of  salt  and  a 
grain  or  two  of  bicarbonate  of  soda,  or  a  tablcspoouf ul  of  lime-wator, 

•  This  obj<H:t  M  best  attAinwl  by  means  of  tho  KtcAin  storiliwr.  The  Itottlis  in 
this  apparatus,  After  boiiijtf  fitlod  with  milk,  aro  immersed  in  boiling  water  until 
frwKi  from  micro-organisms.  They  arc  then  hermetically  scRhnl.  The  milk  when 
(im*  floated  wilt  remain  sweet  for  days,  tf  the  slenlixation  lie  complete,  the  mtlk 
will  keep  inileftnitely.  Thu  perfection  of  tho  method  immcnsoly  redacvs  thn  riski 
of_bottle-fecding. 
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should  be  added  to  the  infant's  food,  the  former  to  promote  assimila- 
tion, and  the  latter  to  neutralize  any  free  acid  the  milk  may  chance  to 
contain.  When  artificially  reared,  many  children  do  not  gain  flesh, 
in  spite  of  apparently  healthy  digestion.  I  have  often  derived  great 
benefit,  after  the  third  month,  from  the  addition  to  each  bottle  of  a 
tablespoonfnl  of  Lofflund's  Liebig's  food  for  infants.  Presumably  the 
various  forms  of  malt  extracts  now  so  popular  in  this  country  would 
serve  the  purpose  equally  well. 

The  bottle  from  which  the  child  is  fed  should  be  scalded  each  time 
that  it  is  used,  and  should  then  be  filled  with  cold  water  to  which  a 
little  soda  has  been  added.  The  tube  and  mouth-piece  should  both 
be  washed,  cleaned  with  a  brush,  and  allowed  to  soak  in  cold  water 
in  the  intervals  of  feeding.  Unless  every  precaution  is  taken  to  prevent 
the  development  of  fungi,  a  bottle-fed  infant  will  never  prosper. 
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Variola.  —  Rubeola.  —  Scarlatina. — Scarlatina  puerpendis. — Cholera. — Typhna,  ty- 
phoid, and  relapsing  fever. — Malftrial  fever. — Icterus. — Cardiac  dbenses.— Pneu- 
munia. — Emphysema,  chronic  pleurisy,  and  empyema.— Phthisis. — Sjfjhilis.— 
Chorea. — Surjiical  ojwratious  ilurin^;  prcgnuncy. — Double  uterus. — Antcver&ion 
and  anteflexion. — Rftruversioa, — Retroflexion. — Prolapse  of  uleruB  and  rogina. 
—Hernias. 

The  pathology  of  pregnancy  includes  the  various  morbid  condi- 
tions which  exercise  an  unfavorable  iuUaence  upon  pregnancy,  whether 
of  maternal  or  fetal  origin. 

The  maternal  diseases  comprehended  under  this  title  may  consist 
of  simple  exaggerations  of  normal  disturbances — a  class  which  has, 
however,  already  received  attention  in  connection  with  the  chapler 
ou  the  management  of  prcgtiaucy ;  occidental  compUcations  which 
materially  influence  the  circulation  or  the  integrity  of  the  pelvic 
organs;  and,  iiniitly,  diseases  of  the  uterus  and  the  uterine  append- 
ages which  endanger  the  health  of  the  ovum,  or  pave  the  way  to  tU 
expulsion. 

The  pathological  processes  whicli  affect  the  ovum  may  be  primary, 
or  may  result  secomlarily  from  maternal  disturbances. 

The  haemorrhages  of  the  first  half  of  pregnancy  and  the  prema- 
ture expulsion  of  the  ovum  are  ordinarily  the  result  of  fetal  or  mater- 
nal disease.  Their  consideration,  therefore,  forms  a  fitting  conclusion 
to  the  subject-matter  in  hand. 

The  management  of  the  hieniorrhagcs  occurring  in  the  second  half 
of  pregnancy  requires  a  prelimiuary  knowledge  of  the  operative  pn)- 
oeduros  of  midwifery.  Its  consideratinn  will  therefore  be  postponed 
uutil  the  principles  governing  the  conduct  of  difficult  labor  hare  nn- 
dergono  discussion. 

Morbid  states  which  exercise  an  unfavorable  influence  less  during 
pregnancy  than  after  the  development  of  labor  will,  to  avoid  double 
mention,  be  considered  in  connection  with  the  pathology  of  the  latter 
process. 
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AcciDEXTXL  Complications  of  Preqkanct. 

Variola  attncka  pregnant  women  more  frequently  than  any  other 
emptivc  fever,  and,  although  it  mauifedts  a  preference  for  those  in 
whom  pregnfcncy  ia  not  far  advanced,  its  tvpo  is  severer  and  its  prog- 
Doeia  graver  when  it  affects  women  near  their  confinement. 

Variola  is,  uulcsa  of  a  mild  form,  a  peculiarly  dangerous  complica- 
tion of  preguuucy,  greatly  imperiling  the  life  of  both  mother  and 
fwtus,*  through  its  tendency  to  metrorrhagia  and  abortion. 

When  the  discaae  pursues  ita  course  without  producing  abortion, 
the  child  msy  present  characteristic  variolous  cicatrices,  or  the  latter 
may  be  absent.  Occasionally  the  child  remains  nnnffected  by  the  dis- 
ease until  after  birth,  and  may  sometimes  escape  it  altogether. 
Ihiring  epidemics  of  varinla,  women  may,  without  manifesting  other 
symptoms  of  infection  from  the  variolous  poison,  give  birth  to  prema- 
ture children,  who  remain  unftfTect4?d  with  the  disease.  Children 
sometimes  suffer  from  variola  either  before  or  soon  after  birth,  while 
their  mothers  enjoy  complete  immunity  from  the  disea8e.f 

The  he«lihy  i-hild  of  a  mother  affected  witli  variola,  or  of  one  vac- 
cinated during  pregnancy,  may  be  insusceptible  to  vaccinia  for  some 
Came  after  birth.| 

It  is  advisable  that  all  women  becoming  pregnant  during  an  epi- 
demic of  variola  should  be  immediately  vaccinated. 

Measles  is  an  infrequent  complicution  of  pregnancy.  In  eleven 
cases  collected  by  Klotz,  nine  were  attended  by  premature  delivery. 
Tbifl,  according  to  Klotz,*  is  attributable  not  to  excessive  beat,  nor  to 
hdnorrhagio  tendencies,  but  to  an  exanthematons  form  of  endometritis. 

Of  the  four  cases  occurring  in  his  personal  practice,  all  recovered. 
Of  sixteen  cases  collected  by  lTndcrhiil,||  in  .seven  attacked  during 
pregnancy  there  were  two  deaths;  in  seven  crises  in  which  the  attack 
occurred  at  the  end  of  pregnancy,  two  diet! ;  while  in  two  cases  at- 
tacked in  childbed,  both  died.  Aside  from  a  disjxjsition  to  puerperal 
bBmorrhage,  pneumonia  is  a  frequent  and  dangerous  complication. 

In  measles,  premature  delivery  is  apt  to  be  followed  by  chronic  en- 
dometritis, which,  in  case  of  renewed  pregnancy,  becomes  again  a  cause 
of  abortion.  The  poison  is  sometimes  transferred  from  the  mother  to 
the  child  during  intrauterine  existence. 

•  Metrr.  Ueber  Pockon,  beira  weiblichen  Gftschlecht,  Berlin.  Beitr.  z.  Oeburish., 
ti,  1873.  p.  197. 

f  St^RoEVEi,  I^ehrbnch  d.  Geburtsh..  p.  304. 

t  SncoKLnESn.  Gebnrtih..  p.  259;  Max  RrxGE,Die  ariito  Infect ionskrankhei! en 
in  Btiolojpwhc  Bexicbung  zur  Sohw&ngcrschafisunturbrechung,  Volkinatin^s.SuninL 
kiin.  Vortr.,  Ko.  174.  p.  l,17fl. 

*  KiAfTZ.  Beilrfigo  zur  Pathologie  dor  Schwangorschftft,  ArcL  f.  Gyiiaek.,  toL 
nix,  p.  449. 

I  UaDKEBixj.,  Ofastet.  Jour.  Orcat  Britain  and  Trolond,  1880,  p.  885. 
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Scarlatma  is  a  lesd  frequent  complication  of  pregnancy  than  rari- 
ola,  attmiks  priniipftrfB  by  preference,  although  not  exclusively,  and 
manifesto  a  decided  tendency  to  develop  itself  iu  thi^  puerperal  si&Uiy 
even  when  infection  has  taken  place  iu  the  earlier  months  of  preg- 
nancy. Olshausea*  was  able  to  collect  fn)m  all  the  medical  literature 
at  bis  disposal  ouly  seven  caaes  of  scarlutina  occurring  during  preg- 
nancy, vhile  the  number  of  cases  taking  place  iu  the  puerperal  sluti* 
amounted  to  one  hundred  and  thirty-four. 

The  theory  that,  in  cases  of  exposure  during  pregnancy,  the  poison 
may  remain  dormant  iu  the  system,  and  after  weeks  or  mouths  of  in- 
cubation may  break  out  in  childbed,  is  not  inherently  probable.f 

The  mortality  of  scarlatina  occurring  in  pregimncy  and  in  the 
puerperal  stiito  varies  notably  in  different  epidemic8.|  Attacks  oc- 
curring immediately  after  confiuement  are  more  fatal  than  those  de- 
veloped later. 

The  stage  of  invasion  may  be  entirely  absent,  or  may  exist  for  one 
or  two  days  before  the  appearance  of  the  eruption.  When  present,  it 
is  characterized  by  intense  febrile  movement,  emcsis,  and  notable  con- 
gestion of  the  face.  Usually,  however,  the  earliest  announcement  of 
the  attack  consists  in  the  sudden  development  of  the  eruption  on  all 
imrts  of  the  body.  Iu  severe  cases  the  eruption  soon-assumes  a  charac- 
teristic livid  color,  which  is  nsually  retained  until  the  fatal  isBue^ 
should  the  hitter  occur  within  a  week 

The  pharyngitis  and  tonsillitis  and  the  tongue  changes  are  either 
very  mild  or  entirely  absent.  Dianhwa  is  a  frequent  and  dangerous 
complication.  Albuminuria  is  common.  Aside  from  the  above-men 
tioned  peculiarities,  puer|K;ral  scarlatina  presents  no  important  vari- 
ations from  the  clinical  history  of  onlinary  scarlet  fever.  The  loohial 
dis<'harge,  the  lacteal  secretion,  and  the  uterine  involution  are  un- 
affected by  the  disease 

Sonic  authors  have  applied  the  designation  "  scarlatina pnerperalis" 
to  un  infectious  diacjiae  which,  although  resembling  scarlatina,  is  still 
said  to  be  iilentical  with  or  closely  related  to  puerperal  fever.  The 
theory  wlvocated  by  titem  is  biised  upon  the  fact  that,  in  the  cases 
upon  which  their  deductions  arc  founded,  the  angina  was  trivial  iu 
character ;  the  attacks  occurred  usually  within  three  days  after  con- 
finement; infection  with  scarlatinus  poison  could  not,  in  the  majority 
of  cases,  be  established  ;  the  rate  of  mortality  was  very  high,  and  peri- 

•  OLSHAVSR?f,  Untereueh.  Qber  d.  Compile,  des  Puerp.  mit  Scarlat.  und  die 
sogenannte  S.  puerperalis.  Arch.  f.  Oynaek.,  ix,  1875.  p.  I0l» ;  Bkaxto}!  IIicks,  Trans, 
of  th«  Obstet.  Soe.  of  liondori,  vol.  xtii. 

\VitIe  BoxALL,  ObsttH.  Tmns.  of  Ixttidon,  vol.  xxx;  L.  Mkvbr,  Zeitschr.  fQr 
Oeb.  iiiid  Gyiiaek.,  vol.  liv,  p.  2Wt. 

{  Donhain  saw  ouly  one  rccovt'ry  in  oiflrhi  nnd  Hicks  only  four  recoreries  in 
eighteen  cues;  McC'Iintock  had  ten  fnlal  rc»nlt$  in  thlrty-fonr  cAdes ;  Boitall,  six- 
teen cuaes  with  no  deaths;  L.  Meyer,  eighteen  caws  with  one  death. 
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UmtUs  and  celliilitiK  wvre  oftpn  revealeii  on  autopsy.  Olshnusen  * 
concludes  with  apparent  jnstioe,  after  a  careful  roriew  of  the  reasons 
for  and  against  the  introduction  of  this  new  disease  into  obstetric  nosol- 
lOgv,  that  the  grounds  for  iU  estahlishnient  are  insufficient,  and  that 
the  eases  of  so-called  "  sewHatina  puerperaHs"  are  nothing  more  than 
urdtnnry  cafes  of  scarlet  fever  modiSed  by  the  concomitant  puerperal 
coDdition,  but  in  no  way  akin  to  puerperal  pyafmia  or  septicaemia.     It 

worthy  of  uoto^  that  scarlatina  and  puorjieral  fever  may  occur  in 
combination  without  mutually  afTeeting  their  respective  signs  and 
symptoms.  Braxton  Hicks  f  advo(!atcs  the  extreme  theory  that  a 
puerperul  woman  wlien  infected  with  scarlatina  develops  puerperal 
Bver,  and  that  persons  other  than  lying-in  women  contracting  the  dis- 
throngh  intercourse  Avith  the  puer2)eral  patients  are  attacked  by 

rUtinu  of  the  nsuol  form. 

Antipyretic  measures,  particnlarly  cool  hatha,  are  indicated  in  pro- 
portion to  the  intensity  of  the  febrile  movement,  ('atharttcjs  are  to  be 
avoided,  because  of  the  inherent  tendency  to  diarrhu^i,  alluded  to 
above.  Special  attention  should  be  paid  to  the  treatment  of  septic 
symptoms  where  these  coexist. 

Cholera. — The  predispositii^n  on  the  part  of  pregnant  and  pner- 
ponil  women  to  choU^ra  AKiattea  is  not  usually  decided,  but  varies 
with  different  epidemics,  and  is  more  marked  in  cities  than  in  the 
conntry.  Women  are  most  liable  to  an  attack  of  cholera  in  the  latter 
half  of  pregnancy,  [mrticularly  in  the  seventh  and  eighth  months,  ami 
the  prognosis  is  gravest  for  cases  occurring  at  those  j>erio<is.  Tiie 
prc^osis  is  almoi^t  necessjirily  fatal  in  the  case  of  children  born  before 
the  ninth  month. t  The  intensity  of  the  disease  is  somewhat  mitig»te<l 
by  the  existence  of  the  pnerpend  state.  Slight  attacks  of  choler-a  may 
take  their  natunil  course  without  prejudicial  effects  upon  motlier  or 
fcptus,  hot  the  disea-«e  frequently  resultft  in  abortion  or  premature  de- 
livery, due  in  part  to  ha'morrhagic  metritis.  The  pathological  uterine 
conditions  observtfl  in  the  cases  recorded  by  Slavjansky  "  comprised 
roughening  of  the  inner  surface  of  the  uterns  by  dark-violet  shreds  of 
the  decidna  vera,  numerous  extravaaations  permeating  the  mucous 
membrane,  which  remained  intact  in  some  places  and  was  ulcerated  at 
othors,  besides  the  presence  in  the  uterine  cavity  of  coagulated  blood, 
pus,  and  shrtnl?  of  the  uterine  mucous  membrane. 

The  placenta  foptalis  presented  granular  degeneration  and  almost 
complete  disintegration  of  the  epithelium  covering  the  villi.     Both  of 

•  R  Oi-sBACSEsr,  lor.  fH. 

f  Rr.(Xton  Hicks.  Trans,  of  the  Obatet.  .Soe.  of  l^oiidon,  1871,  pp.  44,  75. 
t  Ueberd.  EiiiOuM  d.  C.  ouf  Schw.  a.  Wochenbett,  MotuUMchr.  f.  Gebartsh.,  1668, 
xxxiU  p.  fla 

•  SiaTJAXSKr,  Kmloiuctrit  dccidunJis  liwrn.  Iwl  Cholermkranken,  Arch,  t  Oy- 
tmak^  iv,  tUTS,  p.  2D». 
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the  pathological  processes  above  described  conspire  to  induce  the  death 
of  the  foetus,  which  theu,  in  commou  with  coaguJa  and  inHammatorv 
prodiicta  in  the  uterine  carity,  acts  as  a  foreign  body  and  produces 
abortion.  Schroeder*  refers  the  death  of  the  fwtus  to  asphyxia  pro- 
duced by  changes  in  the  maternal  blood  which  interfere  with  the  pla- 
cental respiratory  function.  The  clinical  history  of  cholera  is  not 
materially  affected  by  coexisting  pregnancy,  except  in  so  far  as  uterine 
symptoms  are  concerned.  Kclampsia  sometimes  occurs,  and  irregular 
uterine  pains  may  persist  for  several  days  without  producing  abortion.f 
Cholera  does  not  specially  predispose  to  pner|>cral  diseases,  nor  does 
it  afford  protection  against  them.  Lactation,  whether  commencing  or 
already  establishe^U  is  not  markedly  affected  by  cholera,  although  the 
lochia  are  often  almost  suppressed. 

The  treatment  is  conducted  upon  general  principles.  The  artifi- 
cial induction  of  premature  delivery  ha^  had  nmuy  advocates,  on  ac- 
count of  its  supposed  tendency  to  ameliorate  the  prognosis,  but  has 
now  fallen  into  disrepute,  although  judicious  measures  to  hasten  par- 
turition, already  begun  by  nature,  are  regarded  Jis  justiliuble. 

TyphuB,  Typhoid,  and  Relapsing  Fevers.— These  fevers  more  fre- 
quently complicate  the  earlier  than  the  later  months  of  pregnancy, 
and  affect  the  prognosis  more  seriously  at  the  former  epocli,  owing  to 
the  greater  tendency  then  existing  to  protracted  postpartum  hcumor- 
rhage.|    They  may  also,  rarely,  complicate  the  puerperal  state. 

Typhus  fever  manifests  a  less  marked  tendency  to  the  induction  of 
abortion  or  of  premature  delivery  than  either  ty|>hoid  or  relapsing 
fever,  probably  because  it  is  less  frequently  accompanied  by  metrorrha- 
gia.* It,  however,  occasionally  produces  these  results,  thereby  essen- 
tially  increasing  the  danger  of  a  lethal  termination. || 

Typhoid  fever  is  frequently,  and  rtjlapaing  fever  almost  constantly, 
accompanied  by  abortion  or  by  premature  delivery  induced  by  profuse 
uterine  haimorrhages,^  and  thus  greatly  endanger  life.  The  clinic4il 
history  and  the  treatment  of  the  fevers  in  question  are  uuafferted  by 
coexisting  pregnancy  except  in  so  far  as  symptoms  and  indications 
having  reference  to  the  occurrence  of  metrorrhagia,  abortion,  or  pre- 
mature delivery,  are  concerned. 

Malarial  Fever. — Malarial  fever  is  not  a  very  frequent  complication 
of  prc^'naucy,  perhaps  because  the  latter  secures  a  certain  freedom 
from  exposure  to  the  malarial  poison.  Women  who  have  previously 
experienced  malarial  fever,  and  who  have  been  considered  cured  of  the 
disease  for  several  years,  often  suffer  a  relapse  during  subsequent  preg- 

•  SciiKOKUEK.  Lehrb.  d.  Oebiirtsh.,  1879,  p.  365.  \  Uennio,  tM.  eiL 

X  Waluchs,  Monatsschr.  f.  Qeburtak.,  xxx.  H.  iv,  lb67,  p.  SAS;  SpiBtiXLBiBa, 
Handl).  d.  Geliurttvli.,  p.  200. 

•  ZfELZKB.  Moniitieichr.  f.  Oebortj«k.,  xxxi,  H.  vi,  1868,  p.  4)9. 

I  Wallk'hs.  up.  cit.,  p,  201.  ^  Zunsn^  (pp.  «7.,  p.  494. 
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nancies.*  Attacks  occurring  under  these  circumstances  may  be  re- 
garded as  acute  exaoorbtttiouK  of  a  chronic  malarial  disease  vhich  has 
remained  hitont  for  a  mrfcain  time.  Malariul  fever,  according  to 
Rnn;j^e,t  Ritter,^  and  most  observers  in  this  country,  does  not  produce 
ttUortiim  except  in  rare  instanceSf  even  when  the  febrile  phenomena 
persist  up  to  the  termination  of  pregnancy;  though  Goth*  has  re- 
port<.*d  forty-six  coses,  in  nineteen  of  whinh  eitlier  abortion  or  premature 
delivery  tot>k  place.  Parturition  usually  suspends  the  periwlic  parox- 
ysms, supposing  them  to  have  continued  up  to  confinement,  possibly 
owing  to  the  loss  of  blood  dependent  on  delivery,  but  the  rule  is  not 
without  exceptions.  During  the  puerperal  state,  however,  particularly 
in  the  second  and  third  weeks,  the  paroxysms  usually  return,  or  a  latent 
malarial  cachexia  may  mauifest  itself  in  the  manner  previouHly  alluded 
to.|  The  disease  may  bo  communicated  to  the  ftx^tus,  as  has  been 
proved  by  the  detection  of  the  cliaracturistic  pathologiojd  appearances 
inducf^d  by  malarial  poisoning  in  the  spleen,  and  by  the  discovery  of 
malarial  pigment-granules  in  the  blood  and  skiu  of  children  dying  be- 
fore or  immediately  after  birth.'* 

Hubbard  0  reported  an  interesting  case  of  intra-utcrine  malarial 
fever  of  the  tertian  tyi)e,  in  which  the  fetal  movements  were  entirely 
suspended  during  the  maternal  paroxysms,  and  returned  during  the 
intermUsions.  The  woman  wa^  couQued  during  an  intermission.  On 
the  following  day  the  mother  and  cluld  had  a  simultjincons  paroxysm. 
Quinia  was  now  administered,  with  the  result  of  curing  both  mother 
and  child— the  latter  obtaining  t}\e  antiperio<lic  through  the  medium 
of  the  mothor*8  milk. 

The  usual  course  of  malaritil  fever  is  altered  by  coexisting  prcg* 
nancy.  Intermissions  are  usually  wanting,  and  the  fever  becomes 
continued  or  remittent,  the  chills  occurring  irregularly.J  Even  those 
cases  which  most  nearly  approximate  the  usual  malarial  course  show 
B  tendency  to  anticipation  or  retardation  of  the  paroxj'sms.  The  fever 
may  BBsame  a  pernicious  character,  ita  tendency  in  this  direction  being 
accounted  for  by  the  nervous  prostration  and  anemia  attendant  u|k)u 
the  puerperal  condition.  Quinia  best  controls  the  febrile  phenomena, 
but  must  be  given  in  large  doses,  since  the  powers  of  digestion  and  of 
asiiinilation  are  seriously  impaired  by  the  puerperal  state.^ 

•  Robert  Barsbs,  Trans,  of  the  Am.  Oyn.  Soc..  1876.  p.  144. 

f  Max  Runoe,  Volkmnnii':^  Siunml.  kliii.  Vortr.,  No.  IT4,  p.  10. 

J  nriTKii.  Stiidicn  llbcr  MnUriii-ltifeotion.  Vin^h.  Arch..  toL  xxiix,  p.  14. 

■  GAtb,  Urtlier  den  Binflu«<  dor  Malarui-Infertion  auf  Schwangtrsclmft,  Geh, 
und  Wfirbenlwtt,  ZtstOir.  f.  GoWi.  iind  Gyiiaek..  vol.  ri,  p.  17. 

I  .SpienEi.iiF.Rri.  Gphurt^<h.,  p.  2ltl.  ^  Max  Ruyas.  toe,  eit. 

9  Ht'HBAKii.  Kdinhiirgh  Mod.  Jtnir.,  June,  1866. 

}  Mk9DCU  Intomuuens  vShrend  .Schvrangfrschaft  und  Wocbenbett,  Munatsschr. 
f.  Gelmnsk.  BJ.  xxxii.  H.  i.  p.  Id. 

I  Bjlrkkk.  in  a  paper  termed  Puerpenl  Malarial  Fever  (.\m.  Jour,  of  Obitet., 
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Icterus. — Icterus,  although  a  phenomenon  of  rare  oocurrcnee  dnr- 
\ng  pregnitiicy,  is  interesting  and  important  on  account  of  its  tendency 
to  precede  or  to  accompany  the  fatal  pathological  changes  and  smp- 
toiniitic  events  connected  with  acute  yellow  atrophy  of  the  liver.  It 
is  ordinarily  assumed  that  this  gmve  general  disease  is  developed  from 
a  form  of  icterus  which,  when  complicating  pragnancy,  usually  has 
etiological  relations  identical  with  those  of  simple  obstnictive  or  eo- 
called  hepatic  jaundice,  although  the  causative  condition  frequently 
eludes  observation.  The  development  in  pregnancy  of  ictcrug  termi- 
nating fatally  is  also  sometimes  due  to  the  lesions  of  phosfihorns* 
poisoning.  Davidson*  attributes  the  fatal  influence  of  pregnancy 
npon   the   course   of  simple   icterus   to   the   three   following  causes: 

1.  The  impairment  of  the  renal  excretory  function,  duo  to  the  passive 
congestion  produced  by  uterine  pressure  upon  the  renal  veins.  This 
etiological  factor  operates  by  causing  the  retention  in  the  blood  of  the 
reabsorbed  biliary  acids,  which,  according  to  the  investigations  of 
Traulw  and  others,  are  of  themselves  capable,  even  when  present  m 
tlic  blood  in  moderate  quantity,  of  producing  acute  yellow  atrophy. 

2.  The  liydrffimia  of  pregnancy,  which  renders  the  system  less  capable 
of  resistance  to  toxic  agencies.  3.  The  impairment  of  cardiac  actir- 
ity,  due  to  the  i-etentiou  of  the  biliary  acids,  which  still  further  com- 
promises renal  eliminative  action.  Icterus  often  prodnces  abortion  by 
destroying  the  life  of  the  fculus.  The  causative  connectitm  between 
icterus  and  fetal  death  has  bt^en  proved  by  the  intense  icterus  nf  the 
dead  fattus,  by  the  detection  of  biliary  acids  in  \te  bloo<I,  and  by  the 
exclusion  of  other  causes.  After  aboition  a  previously  benign  icterus 
may  speedily  develop  all  the  charaoteristio  lesions  and  symptoms  of 
acute  yellow  atrophy.f  Under  these  circumstances  the  sudden  advent 
of  the  filial  symptoms  may  be  accounted  for  by  the  aniemia  and  hy- 
drfernia  induced  by  the  haemorrhage  accompanying  partnrition.  As- 
suming the  correctness  of  the  above-mentioned  deductions  with  refer- 
ence U>  the  usual  etiology  of  fatal  icterus  complicating  pregnancy, 
we  must  admit  the  urgent  indication  in  these  cases  for  mea-sures  cal- 
culated to  facilitate  the  elimination  of  the  biliary  acids  from  the  blood 
by  restoring  the  normal  excretory  function  of  the  kidneys.  An  mr/y 
resort  to  appropriate  measures  might,  partially  or  entirely,  prevent  tlie 
accumulation  of  the  poison  upon  whose  ]>re8enoe  such  baneful  results 
are  believed  to  depend. 

Gardiao  Diseases. — The  varions  effects  produced  upon  pregnancy 
by  coexisting  heart-disease  depend  entirely  upon  the  seat  and  character 
of  the  cardiac  affection.     While  the  results  of  myocarditis  are  serious, 

April,  1S80),  furtiisht's  a  m(Mt  vahwhle  addition  to  our  knowledge  of  tfar  symptoms 
And  rreMmcnt  at  ttijs  disetuin. 

•  Pavidsos.  MonRtiwchr.  f.  G<>l)urt«k..  B<1.  txx,  H.  ti,  1867,  p.  46(L 

t  Sc-BBOEDEii,  Lebrbuub  der  Ucburtsti.,  p.  UiKl, 
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because  of  its  interference  with  the  development  of  cardiac  hyper- 
trophr  adequate  for  the  C()ni[>ensati  >u  of  existing  valvular  Icsinnfi,  and 
acute  endocarditis,  occurring  d\iring  pregnancy,  shows  u  marked  tend- 
ency to  assume  the  fatal  ulcerative  form,*  pericarditis  has  no  percep- 
tible effect  upon  the  normal  course  of  utcro-gcstation.f  Chronic  en- 
docmrdilis  often  produces  disastrous  resultd,  which  may,  in  general 
t^irrni*,  b4.!  accounted  for  by  the  fact  that  an  amount  of  cardiac  hyper- 
trophy completely  compensatory  for  pre-existing  valvular  lesions  is  no 
longer  able  to  overcome  the  increastMl  arterial  and  venous  pressuro 
prevailing  during  pregnancy,  or  to  adapt  itself  to  the  sudden  variations 
in  vascuhir  tension  due  to  the  parturient  act.  The  augmented  arterial 
pressure  which  calls  for  incrcikfed  cardiac  activity  is  rcfcnible>  iu  part, 
to  ihe  newly  develope*!  !itero-|>Iacenial  circulation.  It  is  also  attrib- 
uted by  some  authors  to  the  actual  pressure  of  the  gravid  uterus  upon 
the  aorta:  while  Spiegelbcrg|  believes  it  to  be  measurably  due  to  the 
plethora  of  prcgmiucy,  and  to  the  limitation  of  the  intra-thoracic  space 
by  the  encroachments  of  the  diaphragm.  An  important  source  of 
Tttrjing  and  (wrturbeil  heart-iiclion  is,  moreover,  found  dui-ing  labor  in 
the  suddenly  changing  conditions  of  pressure  produced  by  the  alter- 
nating uterine  eontnictions  and  relaxations  with  the  corresponding 
violent  respiratory  efforts. 

Spiegelberg*  refers  the  symptoms  of  aortic  insufficiency  or  stenosis, 
which  are  usually  most  marked  in  the  later  months  of  pregnancy, 
solely  to  cardiac  disturbance.^  due  to  increased  arterial  tension,  and  the 
diaappearance  of  these  symptoms  after  birth  to  the  restitution  of  the 
normal  pressure.  McDonald  |  refers  tlie  improvement  not  so  much  to 
the  diminution  of  the  arterial  tension  as  to  the  absence  of  the  extra 
tension  ossociatiHl  with  the  bearing*down  effort.  Spiegelberg  considers 
the  grave  symptoms  of  mitral  disease  often  presenting  themselves 
soon  after  confinement  as  referable  to  excessive  distention  of  the 
right  heart  with  blood  forced  into  it  from  the  contracted  uterus. 
Fritsch*  opp«.>8cs  this  view,  and  attributes  the  morbid  phenomena  of 
^^■Utml  disease  to  the  accumulation  of  bloud  in  the  abilominal  vessels 
^^Mcently  released  from  the  pressure  of  the  gravid  ut^^rus,  and  to  the 
^H^liuc  paralysis  resulting  from  an  insuthcient  blood-supply  and  cori- 
^■equent  defective  nurrition  of  the  heart. 
I  The  hydremia  of  the  puerperal  state  may  contribute  to  the  impair- 

I  *  LsBRKT,  Beitr.  xnr  OaMii«tik  Atr  Ilerz-  and  Gcffeskrankhciten  ini  Puerperitun, 
F      A«h.  L  GvnMk.,  B<1.  iii.  1872.  p.  3». 

II  f  PoaiK,  De  rinft.  rw;ip.  de  Is  RTt»s»esiiie  el  d»  mal.  de  (wur,  1880.  p.  93. 
X  SnE4)Ei.BBiHi,  U&bcr  d.  (Jump,  dvs  Pnerp.  m.  chron.  Ucrzkr.,  Arcfa.  f.  Gynaek,, 

iL  1871.  p.  288. 

•  SpiEijRi.BKRu.  ibid.,  p.  338, 

I  McDo!ri.Li>.   Hctirt  Diwease  during   Pregnancy,   Parturition,  and  Childbed, 
p.  47. 

^  PsmcD.  Die  Oefkhron  d.  MitraUafchler.  ibid.,  viit,  1870,  p.  8flL 
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ment  of  nutrition,  and  thus  co-operato  with  the  above  causiitive  agen- 
cies in  the  production  of  cardiac  pamlvsis. 

Fresh  inflammatory  affections  may  attack  the  valves  and  endocar- 
dinm  of  a  licart  already  weakened  by  disease.  This  occurs  by  prefer- 
ence in  cardiac  caaea  of  more  recent  origin.  In  all  cases  of  heart 
disease,  and  esptwially  in  tliose  with  acute  symptoms,  there  is  great 
danger  of  embolism.  Slight  exposure  to  cold  and  exertion  in  preg- 
nant patienU  with  cardiac  diseases  is  liable  to  f>coasion  pulmonary  dis- 
turbances.    These  appear  usually  in  the  second  half  of  pregnancy.* 

The  symptoms  of  aortic  valvular  disease  are  usually  manifested 
during  the  latter  half  of  pregnancy.  They  consist  in  palpitations, 
dyspntea,  and,  in  extreme  cases,  in  abortion  or  premature  delivery. 
Stiould  ])rcgnaucy  proceed  to  a  normal  tcrmiuation,  tiie  symptoms  are 
aggravated  by  parturition,  and  syncope  is  of  common  occurrence,  bnt 
thy  symptoms  disappear  speedily  after  labor  is  ended.  Mitral  valvular 
lesions,  if  slight  or  completely  compensated  for,  may  not  manifest 
their  existence  by  any  rational  symptoms.  If,  however,  the  compen- 
sation bo  inadequate,  the  patient's  life  may  be  greatly  and  sometimes 
suddenly  endangered  by  the  occurrence,  either  before  or  after  confine- 
ment, of  extreme  pulmonary  congestion  and  cedema,  ascites,  albumi- 
nnria,  or  metrorrhagia.  The  fretus  may  die  in  utero,  as  the  result  of 
metrorrhagia  or  of  impaired  nutrition  due  to  deficient  oxygenation  of 
the  maternal  blood.  Children  whose  mothers  arc  the  victims  of  car- 
diac disease  are  often  imperfectly  develoi>ed,  aud  predisixised  to  un- 
timely death.  The  prognosig  is  based  npon  the  general  conditions  of 
the  patient.  In  seventeen  of  the  thirty-one  cases  collected  by  McDon- 
ald the  patients  died.  The  prognosis  is  impaired  by  coexisting  pul- 
monary lesions,  tending  to  obstruct  the  circulation  in  the  lungs,  as 
well  as  by  diseases  of  other  ritjil  organs.  Afitral  lesions  are  of  more 
grave  signiScance  than  those  at  the  aortic  orifice,  and  mitral  stenosis 
is  particularly  dangerous,f  because  of  its  tendency  to  produce  dilata- 
tion of  the  left  auricle  and  the  heart. 

'Women  with  cardiac  disease  of  any  considerablo  gravity  should  Iw 
dissuade*!  from  marriage.  The  indications  for  medicinal  treatment 
are  the  same  as  for  cardiac  diseases  uncomplicated  by  pregnancy. 
Chloroform  should  bo  administered  with  special  caution  during'  partu- 
rition. McDonald,  however,  believes  that,  cautiously  administered  in 
the  second  stage,  chloroform  is  useful  by  diminishing  the  down-bearing 
efforts.  In  order  to  lessen  the  latter,  the  same  author  urges  as  of  ex- 
treme importance  the  timely  applieation  of  the  forceps,  or  the  perform- 
ance of  version  in  suitabln  cases,  should  the  second  stage  be  in  any  way 
prolonged.  The  artificial  induction  of  abortion  or  of  premature  de- 
livery is  justified  only,  according  to  McDonald,  in  cases  where,  as  in 
hydramnion,  the  abdomen  is  unduly  distended. 

*  McDonald.  I.  e.,  pp.  ItfO.  dOO.      f  Pokak.  op.  cil.,  p.  113 ;  Farrscu,  op.  eft.,  p.  3S3. 
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AoQte  Lobar  Pnemnonia. — PneumoTiia  attacks  women  Icea  fre- 
quvntl}'  than  men.  Its  rule  of  mortality  iB,  howover,  much  larger 
among  the  former.  These  facta  should  be  remembered  by  investi- 
gators of  the  reciprocal  relalious  between  pneumonia  and  pregnancy, 
in  order  that  the  influence  exerted  by  tlio  former  upon  the  latter  be 
not  exaggerated.  Pneumonia  is  an  infrequent  complication  of  the 
pregnant  state,  but  affects  the  course  of  the  latter  very  prejudicially.* 
AUbongh  a  pneumonia  of  large  extent  may  terminate  in  complete 
rooovery  without  having  endangered  the  life  of  mother  or  fuitu8,t  it 
ofU*n  produces  abortion  or  premature  delivery,  the  frequency  of  these 
results  increasing  in  direct  proportion  to  the  duration  of  pregnancy, 
rho  type  of  the  pulmonary  inllainmation  is  also  more  severe  in  the 
iater  stagos  of  utcro-geHtation,  and  parturition  exerts  an  unfavorable 
Mit  opon  women  in  pro|»ortion  as  their  pregnancy  is  far  advanced. J 
It  was  formerly  believed  that  pneumonia,  occurring  during  preg- 
nancy, owed  its  fatal  character  chiefly  to  the  encroachments  of  the 
graTid  uterus  upon  the  intra-thoracic  space,  and  to  the  consequent 
interference  with  the  necessary  com|>ensatory  increase  of  functional 
activity  on  the  part  of  the  healtliy  lung-tissne.  Later  investigations 
having  not  only  shown  the  fallacy  of  this  tlieory,*  but  even  rendered 
probable  an  actual  increase  in  the  intm-thoracic  space  during  preg- 
-  naiicy.l  the  fatal  character  of  intercurrent  pneumonia  is  referred  to 
kjfl||rfj|ting  hydremia,  and  to  the  inability  of  the  ]ioorly  nourished 
V^HKto  restore  the  balance  of  a  puhuonnry  circulation  disturbed  by 
the  consolidation  of  lung-tissne  and  by  the  consequent  impermeabil- 
ity of  large  capillary  areas.  Pulmonary  cedema,  resulting  Trom  pro- 
greestre  cardiac  asthenia,  directly  induces  the  fatal  issue.  Parturition 
itself,  whether  naturally  or  artitieially  produced,  greatly  imperils  the 
woman's  life^  by  making  exorbitant  demands  upon  the  already  failing 
hflart-power  and  by  Aggravating  existing  hydra^miu.  Abortion,  when 
occurring  under  these  circumstances,  is  referred  to  fetal  death  cause<l 
by  defit^ient  oxygenation  of  the  maternal  blood,  by  placental  dna>niia 
pTodticed  through  an  inadequate  supply  of  bhxMl  to  the  left  heart,  and 
by  the  abnormally  elevated  materniU  t^miwrature.^  From  the  falal 
rcsultti  of  parturition  in  pneuuionia  we  conclude  that  the  induction 
of  abortion  or  of  premature  delivery  in  onliimry  cases  is  unjuslifi- 
ahle.J  Should  labor,  however,  have  already  begnn,  its  termination 
must  be  hastene*!  by  all  available  means.     Our  further  treatment  must 

*  FAfiREyuBa,  Ueber  P.  ah  Schwangervch.  Complicate,  etc,  Beltr&g.  z.6cburtsb., 
iii,  1&74,  SifEpsber.,  p.  54. 

f  GrMiRKow,  Pn.  b.  St-hwangeren,  Mnnat»»c;hr.  f.  GeburUk.,  xxxii,  II.  il,  1868,  p.  93. 

X  WcBxicn.  BcitrlMr.  t.  Geburtsh.,  iii,  1874,  Silzgsb,,  p.  56. 

■  Oi'ssERow,  Op.  eit.,  p.  8H. 

1  Wiwnca.  Berlin.  Beilrtg.  x,  Gcburtsh.,  ti,  1873.  p.  249. 

*  'FumanKn,  op.  n't.,  p.  55.  ^  Spieoeloebu,  Lvkrb.  d.  Geburtsh ,  ji.  203, 
{  Webmcb,  op.  eit.,  p.  301. 
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consist  in  eiForU  ut  slrciigthcDing  the  heart's  fiction.  Brandy  and  car 
bonate  nf  amniotiiu,  digitaliti  aud  quitiiut  deserve  the  most  tonSdone 
for  the  fulfiUiuenl  of  theso  iudicatiuua.  Wernich  recomineuds  cautk 
venesection  for  the  relief  of  extreme  dyspncna  or  cyanosis^  nn4i  pro- 
poses that  the  collapse  to  whicli  hluodletting  may  lead  be  coiubuted  by 
transfusion.* 

Emphysema,  Chronic  Pleurisy,  and  Elmpyema,— The.se  afTertions  are 
dangerous  c«niiilioatio»3  of  prognancy,  in  that  they  prodnce  cardiac 
dilatation  and  prevent  the  heart  from  successfully  adapting  its  activity 
to  the  varying  couditious  of  vascular  tension  obtaining  in  parturition 
and  the  puerperal  8t«te.  The  induction  of  abortion  or  of  iiiXMiiaturt: 
delivery  may  be  indicated  by  the  existence  of  these  diseases,  provided 
the  niother^s  strength  has  become  so  impaired  as  to  incapacitate  her 
for  continued  utero-gestation. 

PhtMs^. — It  was  fonnerly  erroneously  lielil  that  pregnancy  afforrled 
immunity  against  pufi/ioufiry  phthUiH.  This  view  may  have  been 
based  U|x>n  the  clinical  fact  that  the  progress  of  pre-existent  phthisis 
i»  Bomctimes  retarded  by  the  supervention  of  preguancy.f  This  re- 
sult is  observed,  according  to  Lcbert.J  in  only  a  small  proportion  of 
cases.  In  the  majority  of  iui^tauces,  pregnancy  not  only  hastens  the 
progress  of  actually  existing  phthisis  but  precipitates  its  development. 
The  latter  result  is  of  especially  frequent  occurrence  iu  those  heredi- 
tarily predisposed  to  the  disease,  or  iu  such  persons  as  may  have  re- 
covered from  a  previous  attack.  These  effects  of  jiregnancy  upon  the 
developmeut  and  course  of  phthisis  are  most  manifest  between  the 
ages  of  twenty  and  thirty  years,  although  they  are  not  infrequent  be- 
twei'u  the  ages  of  thirty  and  forty.  The  a^lvanced  stages  of  phthisis 
prevent  conception,  but  the  same  is  not  true  of  its  earlier  periods.  The 
puerperal  stale  often  favors  the  development  of  phthisis,  particularly 
in  those  heretlitarily  predisposed  to  it,  and  usually  hastens  the  fatal 
issue  of  the  disease  if  it  has  alrcatly  manifested  itself.  In  very  excep- 
tional instancei?,  however,  parturition  and  the  poHi-partmn  state  exert 
a  favorable  influence  upon  the  course  of  phthisis.  It  often  happens 
that  women  with  inherited  tendencies  to  phthisis  may  escape  it  during 
their  first  pregnancy,  only  to  become  its  victims  in  a  later  one."  Al- 
though women  with  progressing  phthisis  may  pass  through  the  partu- 
rient and  puerperal  states  in  safety,  they  are  greatly  prostrated  thereby, 
and  rarely  have  sufficient  milk  to  nurse  their  children.  They,  more- 
over, often  experience  abortion  or  premature  delivery.  The  children 
of  such  women  are  usually  puny  and  feeble.    They  are  slowly  and  im- 

*  ScHRocDER,  Lehrb.  d.  Ocburtsh.,  p.  364. 

f  W'ebsich.  Berlin.  Bcitrtg.  x.  Gcb..  ii.  1873.  p.  251. 

}  Lebert,  Ueb'r  Tub.  d.  w^tblich.  Oeschlechtsorgane,  Arch,  t  Oynaek..  iv.  l&Ta, 
p.  4fl9. 

•  Spieoelbbro,  Lehrb.  d.  Gebnrtsh.,  p.  260. 
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perfoctly  developed^  and  ure  predisposed  to  pulmonary  disease.  Propliy- 
iKtio  troatment  affonls  the  only  encouraging  prosjwcu  of  siiceeaa  in 
Um  ca^cs  under  coosiderntion.  Girls  witii  sugpectcd  bereditury  prcdis- 
poeition  to  phthisis  should,  accordingly,  not  ntarrv,  as  ihcy  shuuld  uot 
become  mothers.  If  thoy  do  buur  childreu,  they  must  nuvcr  nurso 
them. 

Syphilis. — When  syphilid,  which  ia  u  frequent  complication  of  prt^g- 
naucy.is  contraelod  at  tiio  btiginuing  or  during  the  course  of  the  tattfr, 
it  lA  characterized  by  intense  initial  and  by  unusually  mild  consecutire 
Ljpmptoms.*  The  duration  of  the  incubation  in  ordinarily  about  two 
F%l«eks,  but  may  be  protracted  to  six  weeks.  The  initial  lesions,  which 
I  ftre  more  extensile  than  in  women  who  are  uot  pregnant,  may  involve 
the  ragina,  ct^rvix,  labia,  nau-s,  ami  thighs.  Tliey  embrace  swelling, 
reddening,  and  excoriation  of  the  mucous  membrane  aud  skin,  oedema, 
ecseaia,  follicular  abscesses,  and  even  necrosis  of  connective  tissue. 
Tfae»4i  intense  iuHammatory  processes  may  be  referred  to  iucrca«ed 
DDtritJon  of  the  iiurt^  and  to  the  mechanical  results  of  friction  between 
them.  The  secondary  symptoms  are  of  a  mild  type,  consisting  chiefly 
of  general  glandular  induration,  papules  on  aud  around  the  genitals, 
and  scaler  on  the  palms  and  soles.  Mcwis  f  states  that  the  occurrence 
of  parturition  has  a  favorable  effect  upon  these  lesions,  usually  result- 
ing in  their  disappearance.  Erythema,  pharyngitis, alopecia,  iritis,  and 
febrile  movement  are  either  absent  or  sliglitly  marked.  Pregnant 
women  owe  the  mildness  of  their  secondary  symptoms  to  amelioration 
of  their  general  nutrition.  Syphilis  exerts  a  very  prejudicial  influence 
u|inn  the  prtHluct  of  concej)tiou.  If  either  parent  be  affected  with 
general  syphilis  at  the  time  of  the  coition  resulting  in  impregnation, 
lyphilis  is  communicated  to  the  fa*tus.  It  is  almost  equally  impos- 
rible  for  a  foetus  poisoned  by  the  paternal  reproductive  element  to 
infect  a  healthy  mother.  Providcni  the  mother  were  untainted  at  the 
lime  of  comreption,  syphilis  contracted  by  her  duriug  pregnuncy  is 
randy  communicated  to  the  fa4us.  If  the  father  be  syphilitic,  the 
inf«otioD  of  the  ovum  is  accomplished  by  the  diseased  spermatozoids. 
If  the  mother  be  constitutionally  tainted,  the  ovum  is  already  poi* 
KHied.  Should  both  parents  be  the  nctirns  of  general  sypljilis,  each 
eqaatly  bequeaths  the  disease  to  the  olTspriug.  It  is  probable,  too,  that 
the  syphilitic  poison  can  traverse  the  septa  intervening  between  the 
fetal  aud  the  maternal  vascular  systerus.^ 

A  progressive  aud  continuous  diminution  in  the  intensity  of  fetal 

SioNUVU,  Ueber  d.  Verlauf.  d.  S.  bei  Schwangerschofl,  Wion.  mod.  Prt-sse,  xir, 
I.  No.  I. 

i  Mkwir,  Srphilis  eonp^nita,  7.tschT.  t  Ocbiirtith.  n.  avnai>k^  iv.  1870, 1,  p.  ft3. 
J  PntftwNtr  McIiAKE,  of  this  city,  ha.««  n'|M»rt(Hl  lo  me  tlie  history  of  a  wcll- 
•rvM  otse.  whore  error  was  hardly  [Kis-sihlt',  in  which  the  iiiolher.  previmicly 
thy.  WM  infcotnl  in  the  (uurth  month,  nml  gave  birth  in  the  ninth  month  lo  a 
cbild  with  well-marked  fiyphilitie  Icsioai. 
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syphilis,  directly  proportionate  to  the  length  of  time  which  has  elapsed 
since  the  ooutitvctiou  of  the  diaeune  hy  the  parent  who  communicated 
it,  is  obaerved  in  cases  uuuiodiQed  hy  treatment.  Parents  whose 
syphilis  U  allowed  to  pursue  its  natural  course  retain  the  capability 
of  transmitting  the  disease  to  their  oITapring  for  varying  periods, 
the  average  length  of  which  is  ten  years.  Jjatency  of  the  parental 
syphilis  does  not  stMjurc  immunity  of  the  fcftus  from  the  disease, 
although  it  diminishes  the  probability  of  its  transmission.  Pareuta 
with  tertiary  syphilitic  symptoms  may  or  may  not  oommunieate  the 
disease  to  their  children,  according  as  the  poison  whose  original  pres- 
ence produced  the  gummuta  is  still  retained  in  the  system  or  has 
been  eliniinuted  by  nature  or  by  mercuriate.  In  accordance  with  the 
varying  intensity  of  the  hereditary  inlluencc,  the  fa'tus  may  either 
perish  in  iitero,  its  death  resulting  in  abortion  or  premature  delivery, 
may  be  born  alive  but  destined  to  die  early,  or  may  manifeet  tlie  dis- 
ease only  at  the  expiration  of  periods  varying  from  weeks  to  months. 
Conception  occurring  during  the  Rrst  years  after  the  parents'  infec- 
tion with  syphilis  almost  invariably  terminates  in  abortion  or  prema- 
ture delivery,  the  causes  of  which  are  either  the  vitiated  nutritive 
processes  of  the  foetu?,  the  increased  maternal  temperature  due  to 
syphilitic  fever,  or  syphilitic  degeneration  of  the  fetjil  placentji,  con- 
sisting, according  to  Mewts,*  of  inllanimatory  changes  iu  the  tunica 
intima  of  the  blood-vessels.  Similar  pathological  changes  are  said,  by 
the  same  author,  to  occur  in  the  intima  of  the  umbilical  vessels.  The 
pathological  conditions  observed  in  syphilitic  disease  of  the  placenta 
are  either  granular  degeneration  of  the  placental  villi,  with  obliteration 
of  the  blood-vessels,  or  the  morbid  changes  designated  by  the  names 
endometritis  placcnturis  gummosa  and  endometritis  docidualis.f  (For 
a  more  detailed  account  of  placental  syphilis,  vide  chapter  on  placental 
diseases.) 

Every  pregnant  woman  who  at  the  time  of  conception  is  or  haa 
been  atfected  with  constitutional  syphilis,  should  be  promptly  sub- 
jected to  a  thorough  mercurial  treatment,  preferably  by  the  method 
of  inunction.  I'his  is  desirable  oven  when  no  present  symptoms  are 
detected,  with  reference  to  the  prevention  of  the  frequently  disastrous 
influences  of  latent  syphilis.  If,  however,  the  disease  be  contracted 
during  the  later  months  of  pregnancy,  the  treatment  may  consist  of 
palliative  measures  until  after  parturition,  since  no  harm  ^ill  result 
from  the  maternal  syphilis  to  the  fetal  life.  Txical  primary  or  second- 
ary di.sease  of  the  geiiitjils  should  receive  appropriate  treatment,  in 
order  that  the  child  be  not  infected  during  delivery. 

Chronio  Nephritis. — There  are  few  subjects  about  which  so  much 
confu.siim  of  thought  exists  as  that  of  albuminuria  in  pregnancy. 
With  most  it  is  associated  in  the  mind  with  eclampsia,  and  yet 
*  Metis,  he.  eit.,  p.  42.  f  FrJ(5kel,  op.  ciL,  {>.  53, 
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eolampria  in  chrooic  nephritis  is  a  comparatiTely  rare  event.  (1 :  40  ac- 
cording to  Fehling's  statistics;  :i:70  according  to  those  of  Seyfert). 

It  16  dubimble  to  difTei-entiate,  th(.'refure,  the  various  L-ouditions  in 
which  albuminuria  develops  dnring  pregnancy.  FehUng*a*  researches 
in  this  direction  have  a  special  value. 

in  the  transitory  form  in  wliich  eclampsia  is  most  apt  to  occur, 
the  albuminuria  develops  in  the  later  months  of  pregnuncy.  It  is  as- 
sociated with  an  abundance  of  hyaline  and  granular  casls,  and  has  a 
tendency  to  disapjicar  after  labor.  There  is,  moreover,  no  especial  dis- 
position for  the  albuminuria  to  return  in  later  pregnancies. 

In  a  second  group,  women  who  in  the  noii-pregnant  state  are 
app«rently  healthy,  or  who  exhibit  only  slight  traces  of  albumen  in  th« 
urine,  develop  albuminuria  from  the  beginning  of  pregnancy.  In  these 
cases  th(3  oasts  in  the  urine  arc  suunty,  the  hearths  action  is  increased  in 
force,  there  is  sometimes  wdema,  and  occasionally  the  condition  is 
anociAted  with  haimorrhages.  In  most  cases  death  of  the  ffptns  occurs 
in  consequence  of  placental  changes.  The  amniotic  fluid  diminishes 
in  qnantity,  the  uterus  is  arrested  in  its  development,  and  the  albu- 
minuriu  disappears  in  part.,  or  in  it^  entirety.  Ohnrncteristic  of  this 
form  is  it«  tendency  to  recur  with  each  consecntive  jiregnancy. 

In  still  another  group  of  cases  the  albuminuria  is  dno  to  chronic 
interstitial  or  parenchymatous  nephritis.  With  pregnancy  there  is 
usually  an  acute  exacerbation  of  the  symptoms.  Casta  and  albumen  bo- 
eome  more  abundant,  oedema  develops,  albuminuric  retinitis  is  a  com- 
mon complication,  and  nasal  or  intracranial  hmmorrhage  may  occur. 

The  ciiuses  of  the  increased  trouble  are  attributed  to  reflex  contrac- 
of  the  arterioles  and  consecutive  ansemia  of  the  unaffected  portions 
of  the  kidney,  and  to  associated  '\enous  congestion  resulting  from 
cardiac  insufficiency.  As  regards  treatment,  Fehling  advises  to  ex- 
amine the  urine  frequently,  especially  if  tedema  is  present.  Slight 
tmops  should  admonish  to  watchfulness.  If  the  amount  of  nrine 
cxceesis  one  per  cent,  woolen  underwear  should  be  worn ;  the  action  of 
the  skin  should  be  maintained  by  tepid  baths;  the  diet  should  consist 
in  largo  mensnre  of  milk,  and  alcohol  should  be  avoided.  lu  severer 
cafl«8  rest  in  bed,  hot  baths  (98°  to  107°),  and  warm  packs  often  give 
relief. 

If,  however,  there  are  headache,  nose-bleed,  heart  disturbance,  or 
if  no  improvement  in  the  number  of  casts  or  in  quantity  of  albumen 
faults  from  treatment,  abortion  or  premature  labor  is  indicated. 

In  chronic  nephritis,  death  of  the  child  from  placental  changes 
(white  infarctions,  according  to  Fehling)  is  so  common  that  considera- 
tions for  the  life  of  the  child  must  be  always  subsidiary  to  the  intercsta 
of  the  mother. 

*  Kkruxu,  Welldre  Btrttrilge  iur  kliniachon  Redeulung  der  Nephritis  in  der 
Sefawuigftnchaft,  Arch.  f.  Oynuk.,  vol.,  xxxlx,  p.  40Bl 
18 
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In  chronic  rtephritia  it  is  not  desirable  that  the  kidneys  should  be 
fiubjectwl  to  th(!  luizurds  of  a  rcnewul  of  pregnancy. 

Diabetes  in  Preg:nancy. — Dr.  Mathews  Duncan  *  has  called  atten- 
tion to  the  very  serious  consequences  of  diabetes  complicating  preg- 
nancy and  the  puerperal  state.  But  few  cases  have  been  recordoil. 
Diabetes  may  occur  during  pregnancy,  and  in  some  cases  during 
pregnancy  only.  It  may  cease  after  the  teruiiuation  of  pregnanoVt 
and  may  not  return  in  pregnancy  after  its  cure.  Pregnancy  may  occur 
during  diabetes,  and  in  that  case  may  be  apparently  unaffected  in  iti 
healthy  progress  by  the  disease. 

In  twenty-two  pregnancies,  occurring  in  fifteen  mothers,  four  temii- 
nated  fatally.  In  several,  death  was  by  collapse  rather  than  by  ooma. 
Hydramnios  was  frequent,  and  in  ouu  case  sugar  wa^  found  in  the 
fluid. 

In  seven  out  of  nineteen  pregnancies,  occurring  in  fifteen  mothers, 
the  cbiM  died  in  pregnancy,  having  in  all  of  them  reached  a  viable 
ago.  In  two  more  the  child  was  feeble  at  birth,  and  died  a  few  hours 
after.     In  one  case  the  child  was  diabetic. 

With  one  exception,  idl  the  mothers  were  muUiparfe. 

Chorea  in  Pregnancy. — Chorea,  which  is  a  rare  complication  of 
pregnancy,  affects  priniiparie  by  preference,  particularly  those  possess- 
ing an  liereditary  predisposition.  Barnes  f  was  able  lo  collect  only 
fifty-six  and  Fehling^  only  twelve  additional  cases  from  the  whole  do- 
main of  obstetrical  literature. 

Organic  cerebral  lesions  are  assumed  by  Spiegelbcrg*  as  established 
causes  of  the  disejwe.  In  regard  to  other  etiological  agencies  wide  di- 
versiticE  of  opinion  prevail.  According  to  Goodoll,||  the  choreic  mov&- 
menla  arc  of  refiei  nature,  and  are  referable  to  impaired  nutrition  of 
the  central  nervous  system,  incident  to  the  hydraemia  of  pregnancy. 
The  association  of  chorea  and  organic  cardiac  disease  has  been  fre- 
quently observed,  and  the  discovery  in  certain  cases  of  fibrous  vege- 
tations upon  the  mitral  and  aortic  valves  accounts  for  the  assumptioB 
by  some  authors  of  embolism  as  a  cause  of  chorea.  Barnes^  dis- 
countenances this  view,  and  calls  attention  to  the  probable  causative 
agency  of  myelitis.  Terror  and  other  intense  emotions  may  act  as 
exciting  causes  of  chorea. 

Choreic  movements  occurring  in  pregnancy  do  not  differ  from 
those  attending  the  disease  in  the  unimpregnated  state.  They  are 
usually  bilateral.  In  most  cases  the  muscular  contractions  manifest 
themselves  in  tiic  earlier  months  of  pregnancy,  and  continue  until 

•  Matthkws  Duxcan,  On  Puerpoml  Dinbol^s,  Obslet  Trans.,  toL  xxir,  p.  256. 
t  Bamnks.  Trann.  of  the  Ob^tPt.  Soe.  or  Londou,  x,  18G9,  p.  147. 

X  Fedlinq.  Arch.  f.  Gynaek..  vi.  1874,  p.  107. 

•  Spiegrlrercs.  Lehrb..  p.  2W. 
I  QooDKLL,  Am.  Jour,  of  Olijitet.,  May.  1870.  p.  149. 
^  Baambs,  /oe.  eit,  p.  179. 
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d«lirerT  ia  BccompliBhed.  In  rare  instances  they  are  arrostcd  ut  the 
beginning  of  pArturition.  In  gtiU  more  exceptional  cases  the  controc- 
tioni  may  either  cease  before  delivery  or  ]>ersiHt  during  the  post-jtartum 
state.  Transitory  albumiunria  and  dlabetea  mellitus  are  ocraaional 
nnexplAinod  coinplieations  uf  chorea  gravidarum,  and  the  phosphntes 
and  uratea  of  the  urine  are  present  iu  abnormal  abundance.  Abortion 
and  prematnrc  delivery,  due  to  the  repeated  succussion  of  the  uterus, 
are  of  very  frequent  occurrence. 

Chorui  exerts  a  prejudicial  influence  upon  the  coui-se  of  pregnancy,* 
having  interrnptL<d  it  iu  about  one  half  the  recorded  cases.  Death  of 
the  mother  resulted  in  seventeen  of  the  Qfty-aix  cases  collected  by 
Barnes,  f  The  lethal  termination  was  usually  referable  to  the  ex- 
haufltion  consequent  upon  protracted  muscular  exertion,  or  to  hemi- 
plegia secondary  to  grave  cerebral  or  spinal  lesions.  The  life  of  the 
child  is  less  frequently  sacriftoed,  but  it  is  itself  often  aUectefi  with 
chorea. 

The  treatment  consists  in  the  administration  of  iron  and  quinine, 
and  the  lowering  of  the  reflex  excitability  by  the  prolonged  use  of  the 
bromide  of  potassium.  During  the  attack,  chloroform,  chloral,  and 
the  subcutaneous  injection  of  morphia  are  often  serviceable.  When 
paliiative  remedies  prove  fruitless,  iu  view  of  the  perilous  nature  of  the 
affection,  artiflcini  labor  or  even  abortion  is  indicated. 

Relaxation  of  the  Pelvic  Symphyses.t— 'I'his  condition,  which  con- 
twts  in  an  exco^  of  the  ordinary  physiological  softening  at  the  pelvic 
articulations,  may  permit  of  such  a  degree  of  mobility  between  the 
pelvic  bones  as  to  effectually  hinder  locomotion.  This  is  nsually  ac- 
companied by  pains  in  the  ligaments  of  the  joints  affected,  in  the 
thigba,  and  in  the  lumbar  region.  Its  existence  is  easily  recognized. 
Thus,  motion  at  the  symphysis  pubis  becomes  apparent  if,  with  the 
patient  in  un  upright  position,  she  be  made  to  throw  the  weight  of  the 
body  upon  each  leg  in  alternation,  while  the  jiccoucheur  holds  the  sym- 
physis between  the  thumb  and  two  fingers  placed  within  the  vagina. 
Motion  in  the  sacro-iliao  joint  is  perceived  by  seizing  the  crests  of  the 
ilium  and  getting  the  patient  to  move  forward.  In  the  recumbent 
posture  movements  at  cither  the  pubic  or  eacro-iliac  joints  may  be 
recognixed  by  means  of  the  vaginal  touch,  upon  extending  or  flexing 
the  femur. 

The  great  relief  afforded  to  all  the  symptoms  in  such  cases  by  means 
of  a  firm  binder  makes  it  most  desirable  that  the  possibility  of  its  oc- 
currence should  be  always  borne  in  mind  where  the  patient  walks  with 
difficulty  during  the  latter  months  of  pregnancy,  or  subsequent  to  the 

•  OoDDKLL,  Am.  Jour,  of  OM«t,  rol,  riii.  p.  108. 
f  Bautim,  Tnuu).  nf  tlie  Ol«t«L  Soc.  nf  lA>n<lon,  x,  1869. 

t  SsrsLLixo.  On  R«l&XAtion  of  the  FctniAle  Pelvic  SrmphrKa,  AineriL*a»  Joomal 
of  Ofastetrks,  Kebnuiry,  1870;  Uarxek,  Piier[>erul  Diseases,  p.  102. 
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childbed  period.  The  first  caae  I  witnosscd  at  the  Belloyue  Tloe- 
pital  was  altogether  a  mystery  to  me,  until  the  nature  of  the  disabil- 
ity Kn&  puint«(l  out  by  Professor  Barker.  The  patient  was  in  the 
last  month  of  pregnancy,  had  been  six  weeks  in  bed,  unable  to  mo\c, 
though  apparently  otherwise  in  perfect  health.  A  rude  haudage, 
constructed  of  canvas  and  made  to  lace  in  front,  furnished  a  {^t>od 
support,  and  enabled  my  patient  to  stiiud  and  move  around  with- 
out inconvenience.  She  had,  at  the  end  of  g&^tation,  a  good  confine- 
ment, and  subncqucDtly  recovered  without  a  trace  of  her  previous  diffi- 
culty. 

In  childbed  a  towel-binder  is  capable  of  rendering  good  service. 
During  pregnancy,  or  during  the  period  of  puerperal  convalescence, 
where  frequent  changes  of  the  bandage  are  not  necessary,  Martin's 
girdle,  cousiiiting  of  a  solid  metal  ring  surrounding  the  whole  pelviii, 
has  been  strongly  recommended.  I  employ  a  pair  of  strong  breeches, 
furnished  tiio  by  Philip  Schmidt,  instrument-maker,  of  this  city*  which 
are  carefully  Gtted  to  the  thighs  and  hips  of  the  patient,  and  are  made 
to  buckle  in  front  and  lace  behind.  'i*be  apparatus  is  light,  comforta- 
ble, and  answers  every  requirement. 

Siu^ical  Operations  during  Pregnancy.— Massot  •  concludes,  from 
the  obiservutiun  of  a  cousiderable  number  of  cases,  that  ordinary  suri/i' 
cat  operations  do  not  interfere  with  pregnancy  unless  they  materially 
and  permauently  disturb  the  uterine  circtdalion,  or  call  into  activity 
the  nterine  muscular  force  by  reflex  irritation.  Cohnstein  f  states  a? 
the  result  of  his  researches,  that  after  operations  and  injuries  preg- 
nancy reaches  a  normal  termination  in  54-5  per  cent  of  all  cases.  In- 
terruption of  pregnancy  was  in  his  cases  determined — (u)  by  the 
period  of  pregnancy  when  the  operation  took  place,  occurring  more 
frequently  as  the  result  of  surgical  measures  resorted  to  in  the  third, 
fourili,  and  eighth  months;  (b)  upon  the  seat  of  the  oi>eraliou,  resuU- 
ing,  in  two  thirds  of  all  cases,  from  operations  upon  tlie  gcnito-nrinary 
orgiins ;  ((?)  upon  the  extent  of  the  wound  following  ampntations,  ex- 
articulations,  and  ovariotomies  with  great  relative  frequency;  (rf)  upon 
the  number  of  children,  occurring  in  multiple  pregnancy  with  uniform 
regularity.  Age  seemed  to  exert  no  causative  influence.  Abortion  di- 
rectly results  under  these  circumstances  from  refler  irritation,  or  from 
fetal  death  referable  to  htemorrhago  or  to  septic  poisoning  on  the 
mother's  pairt.  The  prognosis,  so  far  as  the  mother  is  concerned,  de- 
pends upon  the  time  when  delivery  occurs.  The  mortality  ordinarily 
attending  delivery,  if  at  term,  is  iusigniticant ;  for  abortions  and  pre- 
mature deliveries  it  amounts,  according  to  Cohnsteini  to  thirty-three 

*  Massot,  UobGrd.  Einfliiss  trnuitiHt.  Ktnwirk.  auf  d.  V'orUuf  der  Schwang«r- 
schftft,  SchmiiU'8.Inlirb.,  1B74.  104,  p.  24kl. 

t  ('oR!rsTRrK.  Ueber  chirurg.  Op.  bci  Schwangeran,  Vulkmanu's  SamniL  kUo. 
Vorlr.,  No.  59,  1878.  p.  498. 
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per  cent  The  most  frequent  causes  of  the  mother's  death  are  shock, 
peritoiiilis,  sepiieiKmia,  hiemorrhuge,  and  asdema  pulmonalis.  In 
niuety  cases  of  minor  o  t'niiions  u[x>n  the  pelvic  organs  collected  by 
Profossor  Mann,*  of  Buffalo,  there  were  twenty  abortions  and  four 
dcath.s.  They  included  the  removal  of  a  caruncle^of  epitheliomata.  of 
oondylomatiL,  and  of  polypi,  the  opening  of  cysts  and  abscesses,  the  dil- 
atadoD  of  the  urethra  for  stone^  the  plastic  operaiions  upon  the  vutva, 
cerrix,  and  vagina,  etc.  He  concludes  that  during  pregnancy  the 
union  of  denuded  surfaces  is  the  rule,  that  the  most  ri^ky  operatious 
ara  those  upon  tlie  rectum,  nnd  that  va^nal  operations  are  apt  to  be  at- 
tended by  severe  hfemorrhage,  though  not  otherwise  dangerous.  Ju 
view  of  the  manifest  danger  from  operations  of  any  magnitude,  it  may 
be  stated  as  a  general  law  that  surgical  measures  not  absolutely  indi- 
cated by  the  existence  of  patlmlogiral  conditions  liable  to  aggravation 
by  delayed  interference  should  be  ]K)sti>oned  until  after  continement. 
Those  murbid  conditions,  however,  whose  dcvelupment  is  hastened  by 
pregnancy,  which  threaten  the  existence  of  pregnancy,  or  whose  exist- 
ence offera  mechanical  obstacles  to  {>artuntion,  must  bo  early  subjected 
to  operative  int<<rferenoe.  This  remark  applies  with  special  fonio  to 
carcinomatous  growths  in  any  part  of  the  body  and  to  intrapelvio 
tumors. 

The  time  of  operation  should  not  coincide  with  the  menstrual 
epoch  of  pregnant  women,  as  abortion  is  more  likely  to  occur  at  that 
period. t  For  a  similar  reason  it  is  recommended  that  the  third, 
fourth,  and  eighth  months  should  be  avoided.  Massot  is  of  the  opin- 
ion J  that  ana?3thetics,  when  employetl  during  openitions  ou  pregnant 
women,  exert  rather  a  favorable  than  a  prejudicial  ellect  upon  fetal 
life  by  «liminishing  reflex  irritation. 

Abxormal  Conditioks  op  the  Uterus. 

DoablA  Uterus. — Ooublo  utorns  occurs  under  Tarions  forms.  The 
raa  and  cernx  may  he  double,  the  vagina  remaining  single.  The 
ble  uterus  may  have  a  single  cerrix  opening  into  an  undivide^J 
Ta^na.  The  uterus,  although  double,  may  have  a  single  cervix  open- 
ing into  a  double  vagina,  the  septum  beginning  at  the  os  internum  ; 
or  uicma,  cervix,  and  vagina  nay  be  double  throughout. 

All  these  forms  permit  of  normal  utero-gostation  on  cither  side  or 
on  both  sides  simnltancously,  provided  that  each  half  of  the  genital 
canal  bo  safliciently  developed.  If,  however,  the  dividing  septum  ex- 
tends qnite  to  the  vaginal  entrance,  simultaneous  pregnancy  in  eaoli 
horn  is  exceedingly  rare." 

*  SlAini.  SargicMJ  Opormtions  on  the  Pelvic  Organs  of  Pregnant  Women,  Qynm- 

iail  Truns..  1883. 
f  SnmKLDKRo.  Ijehrbnch  d.  Geburtsh.,  p.  308. 
X  SLuaoT,  he.  cit.,  p.  207.  •  Scubobdek,  Lehrb.  d.  0«bnrtdi.,  p.  376l 
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If  pregnancy  occur  in  only  one  side  of  a  double  uterus,  adecidua 
vera  is  developed  in  the  other  side,  and  cxpoUed  at  the  end  of  preg- 
nancy. Double  uterus  is  k'st}  reudily  diagnosticated  during  pregnancy 
than  after  or  before  it,  but  is  usually  recognized  with  facility.  A 
double  vagina  is  not  necessarily  indicative  of  double  uterus,  but  if 
two  vagina*  are  found,  each  containing  a  cen-ix,  the  presence  of  double 
uterus  may  be  safely  asaumeJ.  If  a  double  cervix  terminate  in  an  un- 
divided vagina,  the  uterus  may  or  may  not  bo  double.  When  preg- 
nancy exists  in  only  one  horn  the  uterine  development  is  manifestly 
uniliitoral,  and  the  existence  of  an  uniinprcgnatcd  half  may  be  de- 
termined by  combined  manipulation  or  by  the  uterine  sound.  In 
oases  presenting  a  double  uterus  with  a  single  cervix  and  vagina,  the 
diagnosis  rests  chiefly  upon  unilateral  uterine  development  and  de- 
pression of  the  fundus  and  body  corresponding  to  the  septum.  The 
form  of  a  double  uterus  is  most  plainly  manifest  during  the  contrac- 
tions accom(>an}ing  and  succeeding  parturition.*  It  is  still  undecided 
whether  double  uterus  be  a  cause  of  abortion  and  of  premature  de- 
livery. Ordinarily,  however,  the  symptoms  and  course  of  pregnancy 
are  unaffecttid  by  this  malformation.  The  completo  functJunul  inde- 
pendence of  the  two  8t!gments  is  demonstrated  by  the  fact  that  in 
twin  pregnancies  parturition  is  frequently  not  simultaneously  accom- 
plished by  them.  In  the  case  of  unilatcnd  jtregnancy,  the  ratio  of 
head  to  breech  present^itions  is,  according  to  Sohatz,  as  twenty-one  to 
two.  Tedious  labor  may  result  in  cases  of  double  uterus  from  uterine 
atony,  referable  either  to  imperfect  muscular  development  of  the  preg- 
nant horn,  to  its  deviation  from  the  normal  pelvic  axis,  or  to  obstruc- 
tion produced  by  the  uniuipregnated  horn.  Poift-paHum  hajmorrhage 
may  result  from  uterine  atony  or  from  attachment  of  the  placenta  to 
tlie  septum,  whose  imperfect  dcvulopmeut  preveuts  ita  Urm  and  thor- 
ough contraction. 

Anteversion  and  Anteflexion.— The  normal  antcversion  of  the  un- 
impregnated  ut^Tus  is  exaggerated  by  the  increased  weight  of  the 
gravid  uterine  body,  but  this  deviation  is  usually  rectiGod  by  the  grad- 
ual devolopmonl  and  upward  movement  of  the  uterus.  In  excejitiunal 
cases  the  anteversion  jwrsists  after  the  fourth  month,  and  proiluoes 
vesical  tenesmus,  dysuria,  or  incontinence.  Ko  evidences  of  uttrine 
incarceration  are,  however,  observed,  and  the  comparatively  trivial 
hymptoms  are  relieved  by  regtilating  defecation,  replacing  the  fundus, 
causing  the  patient  to  assume  the  dorsal  decubitus,  or  by  adjusting  au 
appropriate  pessary. 

In  the  later  stages  of  utero-gcstation  anteversion  combined  with 
anteflexion  may  again  o(vur,  and  produce  the  deformity  known  as 
pendulous  abdomen.     It  is  then  chiefly  due  tu  tho  inadequate  sup- 

*  ScBATZ,  Mitth.  ftiu  d.  Leipz.  GeU-KliuLk  u.  Polykiiuik,  Arch,  t  GynaclL,  ii, 
1871,  p.  207. 
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port  ftffflnled  to  the  uterus  by  the  abdominal  pnrictei}.  Tho  failure  of 
their  aaataining  power  is  referable  to  their  relaxation — which  is  moat 
marked  in  multiparas — to  Ropjirutinn  of  the  recti  nuiBcles,  or  to  the 
yielding  of  old  cicatrices  produced  by  operations  or  injuries.  The  dis- 
pUcoment  U  alao  favored  by  lordosis  of  the  Inmbar  vertcbrte  and  by 
contracted  pelvis,  which  prevent  tlie  normal  descent  of  the  uterus.  In 
extreme  casoA  of  pcudtilons  uUlomon,  the  uterus,  having  sepamtvd  the 
recti,  descends,  covered  by  fascia  and  skin,  almost  or  quite  to  the 
knees,  and  seriously  interferes  with  locomotion.  Its  pressure  also  pro- 
duces cpdema  of  the  abdominal  wall,  vesical  tenesmus,  and  pain  in  the 
distended  cutaneous  tissues.  These  symptoms  are  relieved  by  repo- 
sition of  the  uterus  and  by  the  application  of  a  suitable  abdominal 
bandage. 

Retroversion. — Retroversion,  a  comparatively  infrequent  form  of 
dtspUcement  in  the  unimpregnated  uterus,  usually  rectities  itself  dur- 
ing the  earlier  months  of  pregnancy.  Should  spontaneous  restitution 
not  occur,  the  fundus  being  detained  below  the  promontory  until  after 
the  third  month,  the  cervix  bemis  upon  itself  at  an  acute  angle,  ond 
the  retroversion  is  transformed  into  a  retroflexion. 

Retroflexion. — Retroflexion  occurs  infrequeiilly  in  women  who  have 
not  borne  children,  but  often  renders  sterile  those  who  arc  thus  affect- 
ed. It  is  one  of  the  most  common  uterine  displacements  in  women 
who  httVB  borne  children,  though  it  does  not  in  their  case,  ordinarily 
pppveut  conception.  \\  hen  conception  occurs  in  a  retroflexed  uterus, 
the  latter  usually  rises  from  the  pelvis,  and  a-ssumes  a  position  of  ante- 
version  nt  the  fourth  month.  In  many  coses,  however,  the  displace- 
ment pnnlnces  congestion  of  the  utt-rine  mucous  membrane,  metritis, 
and  nlHirtion.  In  still  other  caws  the  fundus  does  not  ascend  above 
the  promontor}'  at  the  usual  time,  and  either  the  symptoms  of  retro- 
flexion with  incarceration  are  slowly  developed,  or  that  form  of  retro- 
flexion known  as  partial  retroflexion,  or  n-troflexiou  in  the  second  half 
of  pregnaney,  o<;c»rs.  This  consists  in  the  division  of  the  uterine 
cavity  into  an  anterior  and  a  posterior  diverticulum  or  pouch.  The 
anU-rior  diverticulum  is  produced  by  the  more  rapid  upward  develop- 
ment of  the  anterior  nterine  wall,  which  is  subjected  to  comimmtively 
slight  pressure  and  contains  the  larger  part  of  the  fietus.  The  pos- 
terior nteriuc  wall  enters  predominantly  into  the  formation  of  the 
poatorior  diverticulum,  and  usually  contains  the  fetal  head.  This 
liemliar  form  of  uterine  displacement  may  be  spontaneously  rectified 
during  pregnancy,  or  may  persist  until  delivery,  pn>ducing  no  inii>or- 
taut  symptoms  except  vesical  and  rectal  tenesmus,  with  dysxiria  and 
painful  defecation.  In  the  latter  case  it  materially  interferes  with  par- 
turition, inasmuch  as  tlic  cervix,  which  is  dinplaced  upward  and  for- 
mnttl  hohind  the  symphysis,  is  not  situated  in  the  pelvic  axi.s,  and  the 
posterior  diverticulum  is  forced  by  the  uterine  contractiona  against 
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the  perinaeum  and  posterior  vaginal  wall.  Even  at  this  stage  Nature 
may  reatore  the  uterus  to  its  normul  position  ;  but,  in  default  of  pp^m- 
taneoas  reatitutiou,  it  must  be  replaced  by  forcing  up  thv  poetcrior 
divtM'ticulum  with  tlie  hand  introduced  into  the  rectum,  while  llie  an- 
U'rior  pouch  is  displaced  downward  by  pressure  upon  tbe  abdomeu  and 
by  traction  applied  to  the  cervix;  or,  whoro  version  is  practicable,  by 
bringing  down  the  breech,  room  may  be  made  for  the  release  of  the 
imprisoned  head. 

Retroflexion  of  the  Gravid  Uterus,  with  Incarceration. — Although 
this  form  of  retroUexiuu  is  usually  developed  in  the  gradual  manner 
above  described,  it  may,  in  riire  instances,  be  rapidly  produced  by  sud- 
den abdominal  compression  or  concussion. 

The  symptoms,  which  arc  in  cither  case  essentially  the  same,  differ 
chiefly  in  the  varying  rapidity  of  their  development,  and  result  from 
the  pressure  of  the  displaced  uterus  upon  the  intrapelvic  viscera  and 
tissues.  They  embrace  dysuria,  eventuating  sometimes  in  complete  re- 
tention of  urine  from  urethral  compression,  vesical  teneamus,  incon- 
tinence of  urine,  painful  defecation,  constipation  or  obstipation,  vio- 
lent sacral  and  lumbar  pains  wliich  radiate  into  the  thighs,  and  in 
grave  cases  emeais,  with  all  the  other  symptoms  of  ileus  Abortion, 
followed  by  spontaneous  restitution  and  recovery,  may  occur  even  at 
this  stage.  Should  incarceration,  however,  persist,  violent  metritis, 
parametritis,  and  iHTituuitia  may  lead  to  a  fatal  issue.  In  rare  cases, 
gangrene  of  the  uterus  or  vagina  may  be  induced.  A  lethal  termina- 
tion may  also  indirectly  result  from  pathological  processes  in  the  blad- 
der occasioned  by  retained  and  decomposing  urine.  These  morbid 
prooesses  consist  in  cystitis,  sometimes  complicated  by  diphtheritic  and 
gangrenous  intlammation  of  the  mucous  membrane  and  of  the  deejwr 
vesical  tissues,  which  may  lead  to  septicaemia  or  to  rupture  of  the  blad- 
der. Death  may,  moreover,  result  from  poasive  renal  congestion  and 
uraemia. 

The  diagnosis  of  uterine  retroflexion  with  incarceration  is  based 
upon  the  foregoing  clinical  history  ;  the  fluctuating  abdominal  tumor, 
frum  which  large  quantities  of  urine  may  be  obtained  by  the  catheter 
or  by  puncture;  the  oedema  of  the  vulva;  the  presence  in  Douglas's 
ctil-de'Uac  of  a  tumor  presenting  the  charai:teristic  consistence  of  uter- 
ine tissue ;  the  position  of  the  cervix  and  meatus  urinarius  behiud  the 
symphysis ;  and  the  distention  of  the  perinffium  by  the  fundus  uteri. 

The  distinction  between  an  incarcerated  uterus  and  an  extra-uterino 
pregnancy  is  sometimes  diHicult,  necessitating  a  thorough  bimanual 
examination,  aided,  in  cases  of  abdominal  tenderness,  by  the  employ- 
ment of  an  anipsthetic. 

The  replacement  of  the  uterus,  which,  of  coarse,  is  the  objective 
pnint  of  treatment,  should  in  all  cases  be  preceded  by  the  evacuation 
of  the  bladder.     This  is  usually  accomplished  without  much  trouble 
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bv  me*n8  of  a  sharply  uurvtMi  male  catheter,  and  by  remomboring  that 
the  urethra  is  ordinarily  defledted  somewhat  to  one  side.  Cohnstom 
states  that  the  introduction  of  the  catheter  is  facilitated  by  seizing  the 
pofitcrior  lip  or  the  vaginal  portion  with  volsella  forceps,  and  diminUh- 
ing  the  pressure  on  the  urethra  by  traction.t  made  in  a  backward  di- 
rtH^tion.  Voit,*  in  an  experience  of  from  seventy  to  eighty  cases,  found 
caiheieriMtioii  always  |)raclicable.  Where  intelligent  effort  is  at- 
tended by  failure,  puncture  is  allowable.  To  this  end  an  aspirator 
nvedle — which,  however,  sliould  not  "be  of  too  saiall  caliber — should  be 
paned  through  the  abdominal  walls  at  a  po'ini  about  three  inches  above 
the  Bymphyftia.  In  practice  this  operatiuu  has  thus  far  proved  devoid 
of  danger,  though  the  possible  risk  from  infiltration  of  urino  should 
act  as  a  check  to  its  rasli  employment. 

After  emptying  the  bladder  spontaneous  reposition  may  take 
place.  If  this  does  not  speedily  occur,  the  patient  should  be  put  in  the 
kncc-elbow  position,  and  steady  pressure  »liuuld  be  made  with  two  or 
four  fingers  upon  the  fundus,  through  the  vagina.  With  a  little  pa- 
tience this  method  raiely  fails.  E.  Martin  f  reports  sixU-en  cases,  in 
four  of  which  siKiiitaneous  reposition  followed  the  evacuation  of  the 
bbidder,  and  in  eleven  reposition  was  accomplished  iu  the  knee- elbow 
pusiiton.  In  my  own  practice  the  latter  method  has  ^  far  invariably 
proved  successful.  If  anipsthesia  is  required,  the  replueenient  of  the 
nteras  should  be  attempted  with  the  patient  in  the  Sims  latero-prone 
position.  Pressure  upon  the  fundus  should  he  exerted  by  four  lingers 
introduced  into  the  vagina  or  rectum.  BarnesI  recommends  tilting 
the  fundus  to  one  side,  so  as  to  disengage  it  from  the  projection  of  the 
promontory.  It  may  hapiten  that  the  first  attempt  may  t)e  only  par- 
tially successful,  while  a  renewal  of  the  manipulation  after  twelve  to 
twenty-four  hours  may  lead  to  complete  reduoiion  (Voit). 

In  exceptional  cases  the  replacement  of  the  uterus  may  he  prevent- 
ed by  inflammatory  adhesions,  or  by  the  secondary  swelling  of  the  dis* 
placed  organ.  The  induction  of  abortion  then  becomes  imperative, 
either  by  the  ordinary  methods  or  by  puncture  of  the  uterine  walls. 

The  introduction  of  a  uterine  Bound  or  a  flexible  catheter  is  rarely 
pnioticahle.  In  a  case  reports!  by  I'-  MuUer,*  wliere  the  retroveraion 
was  complete,  with  the  fundus  nj)on  the  perimeum  and  the  cervix 
looking  directly  upward,  Mfdlcr  resorted  to  the  following  ingenious 
expedient :  Ue  cut  off  the  end  of  a  male  silver  catheter,  and  then  bent 
the  extremity  into  a  hook.     Having  succeeded  in  passing  the  latter 

•  Vrrr,  Uebor  <Iio  Retroflexion  der  (icbftrmnttor  in  den  ppBtercu  Schwaiiger* 
■ehsftsmotiKteit.  Volkmann^  Sninml.  Iditi.  Vortr.,  No.  170,  p.  1303. 

t  K.  Maiti?!,  IlQck  fr&rUneigan^  der  sehwanger«n  Oebilrtiiuttor»  Ztaehr.  f.  Qe- 
bortsh.  und  KrAiionkmnkhfiten.  vul.  i.  p.  1. 

I  BAkJTHi,  Obstotrio  Operation?,  third  AinericAn  eflition.  p.  270. 

*  P.  MTllkr,  Zur  Therapiu  der  Retroveniu  XJUiri  gravidi.  Uvilr.  zur  Oeburtalu 
Bd.  iil.  p^  <r7. 
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into  the  cenix,  he  introduced  a  piece  of  catgut  through  the  tube  be- 
tween the  niembronca  and  tlie  utenis.  After  twelve  hours,  daring 
which  the  catgut  wus  left  i'«  aiht,  the  fa»tU8  waa  expelled.  If  catheter- 
ization can  not  be  accomplished  by  either  of  the  foregoing  methods, 
puncture  of  the  uterus  with  a  fine  trocar,  and  with  antiseptic  precau- 
tious, had  proved  a  tolerably  safe  procedure,  and,  by  the  withdrawal 
of  a  portion  of  the  amniotic  finid,  a  certain  means  of  provoking  abor- 
tion. 

Prolapse  of  the  Pregnant  Uterus. — In  rare  instances  the  normal 
pregnant  uteruji  becumea  prolapsed  during  the  early  months  through 
mechanical  violence,  and  its  sudden  displacement  may  lead  to  abortion 
through  uterine  congestion  and  heemorrhnge.  Ordinarily,  however, 
procidentia  uteri  is  only  observed  during  pregnancy  when  it  has 
antedated  conception,  and  it  is  most  frequetit  in  multiparse.  A  sliglit 
prolapse  di8ai>pear8  temporarily  with  the  ascent  of  the  uterus.  A  well- 
marked  procidentia,  however,  us  a  result  of  which  a  part  or  the  whole 
of  the  uterus  has  been  extruded  from  the  vagina,  is  often  attended  by 
symptoms  of  incarceration  terminating  in  abortion.  There  is  no 
recorded  instance  of  procidentia  in  which  pregnancy  persisted  until 
the  time  of  normal  delivery  in  u  ntenis  lying  wholly  without  the 
vagina.  Procidentia  uteri  is  simulated  by  hy|tertrophy  either  of  the 
supravaginal  or  of  the  infravaginal  jwrtion  of  the  cervix.  This  patho- 
logical condition  is  unattended  by  grave  results,  unless  it  lead  to  rigid- 
ity of  the  OS  uteri,  tedious  deliver}',  and  uterine  inertia.  If  excessively 
developed,  however,  the  portio  vaginalis  may  be  transformed  into  a 
pulpy,  polyp-like  mass,  which  by  its  constant  friction  and  irritation 
produces  abortion.  It  should  not  be  mistaken  for  prolai>&e  of  the 
uterus,  as  efforts' at  reposition  niav  produce  irritation  sudieieutlv  severe 
to  induce  premature  delivery.  Amputation  of  the  hyportrophied  cer- 
vix performed  during  the  third  month  does  not  necessarily  disturb 
pregnancy,  and  is  indicated  in  aggravated  cases,  because  of  the  possi- 
ble prejudicial  influence  of  cervical  hypertrophy,  unmodified  by  treat- 
ment, upon  utero- gestation  and  parturition. 

When  prolapse,  even  of  slight  extent,  exists  in  a  pregnant  ntenis, 
the  normal  ascent  of  the  organ  should  be  encouraged  by  the  avoidance 
of  exertion  and  by  cai'oful  regulation  of  defecation  and  micturition, 
in  more  pronounced  cases  the  uterus  must  be  replaced,  and  sustained 
by  a  suitable  tampon  Spiogelberg  *  advises  the  use  of  a  cotton  tampon 
soaked  in  glycerin  and  held  in  position  by  a  perineal  bandage,  and 
renewed  at  short  intervals.  Caution  is  necessary  in  the  redtiction  of 
the  uterus,  lest  the  fundus  be  caught  beneath  the  sympliysis  and  the 
procidentia  converted  into  a  retroflexion.  When  incarceration  has  oc- 
curred and  the  parts  are  much  swollen,  their  volume  may  be  reduced 
by  scariflcation,  after  which  reposition  must  be  attempted.  Should  it 
•Spiwelbebg,  Gi'liurtshQlfe,  p.  378. 
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fail,  abortion  ahould  be  induced  boforo  tho  incarcerulion  has  irrepa- 
rubtv  coniproniisi'd  tht*  vitalily  of  the  pelvic  tissues. 

Prolapse  of  the  Vagtn*- — -*V  slight  degree  of  VHginal  prolapse  oconrs 
more  frequently  in  pregnant  women  thuu  does  aterino  prolapse.  Cases 
of  more  complete  prolapse  of  tho  vagina  are,  liowever,  almosst  invari- 
ably attended  with  procidentia  uteri.  The  anterior  vaginal  wall  is 
usually  iilone  involved  in  the  prolapse,  although  the  posterior  wall 
may  doaceud  alone,  or  both  walls  become  simultaneously  pro]a]>sed. 
Thia  dijiplaooment  produces  traction  upon  the  bladder  and  rectum, 
rosultiug  in  irritation  of  these  organs  aud  of  the  vulva.  During  par- 
tarilion,  moreover,  the  prolapsed  vagina  offers  an  impediment  to 
delivery,  and  may  therefore  be  subjected  to  an  amount  of  pressure  in- 
compatible with  the  maintenance  of  its  vitality.  The  treatment  con- 
fiista  in  producing  regular  aivine  evacuations,  and  in  sustaining  the 
Tagina  with  cotton  tampons  aud  a  perineal  band,  or  with  the  latter 
alone.  During  labor,  persistent  efforts  at  rejweition  of  the  prolapsed 
ragina  must  be  made  between  the  pains.  Should  these  attempts  prove 
effectunl,  tho  vagina  must  be  sustained  in  proper  position  until  the 
deaoent  of  the  bead  lias  occurred.  If  reposition  be  impossible,  the 
foroepa  must  be  resorted  to  in  order  to  prevent  tbe  disastrous  results 
of  excessive  preasure  on  the  vaginal  tissues,  and  traction  must  be  so 
applied  as  to  avoid  injuiT  of  the  anterior  vaginal  wall. 

Hernias  of  the  Pregnant  Uterus. —  .\lthough  hernias  of  the  unim- 
prcgnatt-d  uterus  are  \tTy  rare,  they  still  occur  much  more  fre<juently 
tlian  those  of  the  gravid  uterus.  The  most  frequent  forms  nuder 
which  they  present  themselves  are  tbe  umbilical  and  the  ventral. 
FemonU  and  inguinal  uterine  hernias,  as  well  as  hernia*  through  tho 
foramen  ovule  and  the  great  suero-sciatic  foramen,  also  occur.  The  sac 
of  a  Tentral  hernia  is  often  formed  by  the  yielding  and  dilatation  of 
extensive  cicatrices  in  the  alxlominal  wall,  such  as  result  from  ovari- 
oComies  and  gaslrotoinies,  or  by  the  separation  of  the  recti  musclee,    ■ 

FcmomI  and  inguinal  uterine  hernias  are  either  congenital  or  are 
produced  by  ovarian  or  omontJil  hernias,  between  which  and  the  uterus 
adhesions  exist.  Pregnancy  has  been  observed  to  occur  most  frequently 
in  inguinal  uterine  hernias,  next  in  umbilical,  aud  least  frequently  in 
feniorul  hernias.*  It  bus  never  been  discovered  in  a  uterus  which  hud 
eeoaped  through  the  foramen  ovale  or  tho  greater  sacro-sciatie  foramen. 
pR«gnttncy  occurring  in  inguinal  or  femoral  uterine  hernias  is  uni- 
formly terminated  by  abortion  or  by  premature  delivery.  The  diag- 
iMwi«  is  readily  made  if  due  regard  be  paid  to  the  absence  of  the  uterus 
from  ita  natural  situation,  to  tho  shape  and  consistence  of  the  hernial 
tumor,  to  the  physical  signs  furnished  by  auscultation  and  percussion 
orer  it,  and  to  the  displacement  of  the  vagina  toward  the  site  of  the 
bemia. 

*  Spi&OBUiBau,  Geburtsh.,  p.  280. 
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When  the  Iiernia  1b  recognized  at  an  early  d»te,  the  atems  must,  if 
possible,  be  restored  to  its  normal  position,  and  there  retained  by  an 
appropriate  trusH.  Shoitid  utLempt^s  at  reposilion  be  uufinc(^:$sful, 
artiGciiil  abortion  ehould  be  induced,  as  it  will  otherwise  occur  spon- 
taneonsly  at  a  later  date,  and  under  less  favorable  conditions.  When 
the  product  of  conception  has  alreatiy  attained  a  large  eize^  reposition 
and  delivery,  whether  spontaneous  or  artificial,  arc  rarely  accomplished 
unless  the  constricting  heniial  ring  be  previously  d)vid«d.  £von  tlm 
latter  procedure  may  prove  inolTectual,  in  which  case  hysterotomy  ia 
the  last  resort 
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BndoiDetritis  decidua:  I.  Chronica ;  2.  Tuberosa;  3.  CatarrhHlui. — Anonutlies  nf 
IliL'  plncriittu — Anomalit'S  of  fnrm ;  of  |X)iiilion:  of  dvveluptiient;  of  etrvuta- 
tinn. — I'liwreiitilis. — Degenerations.— Syphilis.— Aiioimiliea  or  tho  amuioii  and 
of  the  Aiuniolic  fluid. — nydramniori. — DcflcJcncy  of  amniotio  fluid. — Anomalies 
of  the  unibtliual  cord:  torsion;  knots;  hernius;  coiling  of  the  cord;  cyst«; 
»tcBoses  of  vessels;  mtir^uuJ  iinplantationtf. — nydatidilorm  molo. 

Endometritis  decidua. — The  normal  congestion  of  the  uterine  ma- 
coiia  membrane  attendant  upon  conception,  and  resulting  in  the  forma- 
tion of  the  decidua,  may,  under  the  irritating  influence  of  varioas 
exciting  canseii,  develop  into  endometritis.  The  inflammation  may  be 
either  acute  in  character,  »&  is  often  the  case  in  cholera  Asiatica  and 
other  infectious  disea-ses,*  or  may  pursue  a  chronic  course,  presenting 
itself  in  tlie  three  distinct  forms  about  tn  be  considered : 

L  Endometritis  decidua  chronioa  diffusa. — The  causes  of  this  form 
of  endometritis  are  nut  tisually  readily  discoverable.  It  is  believed  to 
be  sometimes  developed  from  an  endometritis  antodating  conception. 
It  is  also  referred  to  syphilitic  infection,!  to  excessive  physical  exer- 
tion,! ^^^  ^^  secondary  inflammation  resulting  from  the  death  of  the 
fcetus  and  its  retention  in  the  uterine  cavity.* 

The  anatomical  changes  characteristic  of  this  form  of  eo^ometritia 
consist  esaenliKlly  in  thickening  and  induration  of  the  decidua,  due 
to  a  more  or  less  diffuse  development  of  new  connective  tissue,  and  to 
proliferation  of  the  decidua!  cells.  Cysts  have  been  observed  in  the 
bypertrophied  decidua  by   Hegitr  and   Maier.|     Kaschewarowa  dia- 

•  Slavjankst.  Art'h.  f.  (tvnnek.,  iv.  p.  286. 
+  PrXnkki.,  Arih.  f.  (Jynaek..  v.  1873,  p.  5.1. 
X  KAsetiEWARuWA.  Vitt-how**!  Arth..  1808,  vol.  xlir,  p.  118, 

•  SciiROEDRR,  Orbiirtsh.,  sixth  (Klition,  p.  893. 
I  SpiEOELiil^Rti,  Gcburt«h.,  p.  301. 
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odvered  newly  developed  and  hj-pertrophicd  involuntarj'  mxiscular 
fibers  in  the  substance  of  the  docidua.*  Extruvasa lions  into  the  h}'pcr- 
trophied  decidiiul  tissue  are  of  frequent  onnurrenccf  The  decidua 
fern  or  tlie  doeidua  reflexa  may  be  separatuly  or  juintlv  involved  in 
t»e6e  pBthoiogicr^l  prooessee,  ami  may  be  afffcted  throughout  a  part 
or  the  whole  of  their  extent.  When  the  hyperplasia  of  the  mucous 
tneiiihruiie  ia  developed  in  the  later  months  of  utero-gestJition>  pursues 
a  notably  chrouio  course,  is  limited  in  extent,  or  dot's  not  involve  the 
placental  decidua,  pregnancy  may  proceed  to  a  normal  termination. 
When,  however,  the  endometritis  appears  early,  af^sumes  an  acute  or 
hsemorrhagic  typo,  is  attended  by  pariijd  sopanition  of  the  decidua,  or 
involves  the  placental  duc^idna,  it  fre<]uently  induces  abortion  or  pre- 
mature delivery,  eillier  by  causing  the  death  of  the  fwtus  through  in> 
tcrference  with  itd  nutrition^  or  by  exciting  reflex  uterine  oontrac- 
tiona.  Parturition  may,  in  either  case,  be  prolracied  by  the  slow 
•eparation  of  tlie  decidua,  between  which  and  the  deeper  uterine  tis- 
RWB  adhesions  have  been  formed  by  the  newly  developed  connective 
tSnue  and  muscular  fibers.  If  the  placeutAl  decidua  be  involved  iu 
the  morbid  process,  the  placcntji  may  he  scjjarated  with  difficulty,  and 
it8  blow  expulsion  be  attended  by  copious  liaMnorrhagea.  Another  con- 
sequence of  the  hyperplasia  of  the  det-idua  in  the  later  months  of 
pregnancy,  according  to  Kalteubach,"  consists  in  the  non-separation 
of  the  decidua  vera  at  the  time  of  parturition.  The  thickened  mem- 
brane is  either  rajiidly  dt'tached  after  childbirth,  funning  a  taic  lo 
which  bloi^l  coagula  adhere,  und  whicli  in  turn  become  the  occasion 
uf  hiemorrhage,  or  it  is  slowly  eliminated,  giving  rise  to  a  putrid 
discharge,  and  furnishing  materials  for  auto-infection.  He  advises, 
tlierefore,  in  cases  of  syphilis  in  either  parent,  that  a  careful  examina- 
tion be  made  of  the  membranes  at  childbirth,  and,  if  no  traces  of  the 
decidna  arc  to  be  found  upon  their  surface,  to  introduce  the  hand  into 
the  ntenis,  and  tu  remove  retained  portions ;  or,  should  this  not  be  done, 
to  promote  their  expulsion  by  ergotin,  and  to  employ  prophylactic 
untiseplic  injections. 

n.  Endometritis  decidua  tuberosa  et  polyposa.— The  etiology  of 
this  variety  of  decidual  inflammation  it!  involved  in  obscurity.  Syph- 
ilis was  regarded  as  a  causative  agent  by  V^irchow,  who  first  described 
the  degenerative  changes  under  consideration, {|  and  preexistent  endo- 
metritis is  also  supposed  to  occupy  a  causative  relation  to  them.  Gus- 
•crow*  suggests  that  conception  occurring  soon  after  delivery  may 

•  KxacutwxtiowA,  ioc.  cil..  p.  HI. 

f  KtOEyKKoiniml  IIedar.  Mnnntsf*<'hr.  f,  Gcburtsk.,  rnl.  xxii.  1S63,  p.  191. 
X  KtEfw,  MoniiK'whr.  f.  firburtsk.,  18(>6.  yol.  xxvii,  p.  402. 
■  Kai.tesbacii.   HifTiiBO  Hyperplanic  der  Pctkliia  ora   Endc  der  OraTiditit, 
Z«itjichr.  fdr  Uobiirlih.  und  OyitKek.,  vol.  ii,  p.  225. 
I  Ablfkld.  Arrh.  f.  Oynack..  vol.  x.  1876.  p.  178. 
A  Ous«Bm<>w,  MunalHsclir.  f.  Gymiek.,  vol.  xxvii,  1800,  p.  823. 
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excite  the  recently  formt'd  vasculur  uteriuc  mucous  membrane,  to  ab- 
normal proliferative  processes.  It  is  doubtful  whether  tho  latter  are 
ever  uecondary  to  irritjition  prodaced  by  the  death  of  the  fa>ti»a.*  In 
Ahlfeld's  cases  the  inflammation  was  iipparciitly  idiopatliic. 

The  pathological  processes  peculiar  to  this  variety  of  endometritis 
are  usually  obserrod  in  the  dccidnn  vera  alone,  and  manifest  a  prefer- 
ence for  those  portions  of  the  decidua  corresponding  to  the  anterior 
and  posterior  uterine  surfaces.  In  some  cases,  characterized  by  absence 
of  the  dccidim  vera,  the  decidua  rcflcxa  is  found  involved  in  the  mor- 
bid changes.  The  latter  consist  in  marked  thickentug  of  the  entire 
decidua  referable  to  proliferation  of  the  interstitial  conneciivo  tissue 
and  to  extensive  hypertrophy  of  the  decidual  cells,  which  are  provided 
with  nnclci  of  enormous  size.  Occasional  free  nuclei  occur.f  The 
uterine  snrface  of  the  decidua  is  rough  and  covered  with  coagulated 
blood,  while  the  entire  mucous  membrane  is  exceedingly  vascular. 
Upon  that  surface  of  the  decidua  which  is  directed  toward  the  ovum 
are  situated  large  excrescences  or  elevations,  the  prevailing  shape  of 
which  is  polypoid.  They  may,  however,  appear  in  the  form  of  nod- 
ules, of  cones,  or  of  boss-like  projections  provided  with  a  broad,  non- 
peduuculuied  base.  Their  height  is  from  one  quarter  to  one  half  an 
inch,  and  their  surface  is  smooth,  very  vascular,  and  devoid  of  uterine 
follicles.  The  latter  are,  however,  plainly  visible  on  the  mucous  mem- 
brane intervening  between  the  polypoid  outgrowths,  but  they  are  com- 
pressed and  their  orifices  constricted  or  obliterated  by  the  prossuro 
of  whitish,  contracting  bands  of  newly  developed  connective  tissue. 
Similar  fibrous  bands  surround  the  blood-vessels.  On  section,  the 
larger  prominences  sometimes  appear  permeated  with  coagulated  blood, 
and  narrow,  cord-like  bunds  of  hypertrophied  decidual  tissue  occasion- 
ally form  bridge-like  cuunectiona  between  neighboring  polypi.  The 
uterine  follicles  are  in  some  cases  filled  with  blood-clots.  The  epi- 
thelium is  often  absent  from  the  uterine  surface  of  the  decidua  except 
around  the  orifices  of  the  follicular  glands,!  *"*^  *^*p  deeper  decidual 
tissues  contain  large  numbrra  of  lymphoid  cells-  The  cells  of  the 
decidua  reflexa  frequently  undergo  fatty  liegenerution.  The  placental 
villi  may  show  hyjwrtrophy  of  their  club-shaped  ends,  or  be  the  seat 
of  myxomatous  growths,  in  which  case  their  cells  are  granular  and 
cloudy.  The  fwtus  is  generally  dead  and  partially  disintegrated. 
This  form  of  endometritis  decidua  is  consequently  n.snally  accom- 
panied by  abortion,  which  occurs  predominantly  at  an  early  stage  of 
pregnancy. 

in  lidometritis  decidua  catarrhalis.— Hydroirhffia  gravidaruiiL— 
This  form  of  uterine  inflammation  is  less  intense  than  the  two  varie- 

*  ScHKOBDBR,  Gebuitsh..  sixth  edition,  p.  803. 

f  Ol'ssekow,  lur.  cit.,  p.  822. 

i  Uboaji,  Monatasobr.  f.  QeburUtk.,  vol.  x&ii,  1863,  pp.  800,  4SXL 


DISEASES  OF  THE  OVDM. 


S8T 


ties  just  described,  affects  pluriparae  more  frcqueutly  than  primipune, 
and  seems  to  stand  in  etiological  relations  with  hvilr^emia.  The 
pathological  procwsses  involved  in  the  disease  are  vascularity,  byp^raj- 
mia,  and  h}'p«rtrophy  of  the  interstitial  couuoctivo  tissue  and  of  the 
glaQduhu*  elentcuts  of  the  decidua.  The  inflammation  involves  the 
decidua  vera  by  preference,  but  may  sitnultancously  affect  the  de> 
citluA  reflfxa.  The  moat  striking  symptomatic  uccnrrence  is  due  to 
the  glandular  hy]>ertrophy,  and  consists  in  the  escape  from  the  uterine 
cavity  of  a  thin,  watery,  muco-purulent  or  scro-sangninolent  liquid, 
which  resembles  the  amniotic  fluid  both  in  color  and  in  odor.  I'ro- 
lidcd  that  free  exit  be  afforded  to  the  secretiou,  its  discbarge  is  uffectcd 
grikdnally  and  in  small  quantities.  Should,  however,  obstacles  to  ita 
continuous  evacuation  be  encountered,  either  in  the  usual  adhesions 
between  the  deoidua  vera  and  reflexa  or  in  impenetrability  of  the  ob 
iniemuro,  the  secretion,  having  accumulated  between  the  decidua  and 
tlic  chorion,  forces  a  passage  through  the  decidua  reflexa  and  iu  dis- 
charged in  considerable  quantities.  In  some  caaes  even  a  pound  or 
more  of  the  liquid  is  thus  suddenly  evacuated.  Small  quantities  of 
the  secretion  are  often  observed  as  early  as  the  third  month.  The 
more  abundant  discharges  occur  only  in  the  later  periods  of  pregnancy, 
&nd  are  often  attended  by  slight  uterine  contractions,  which  may,  in 
exceptional  caaes,  become  so  severe  as  to  induce  abortion  or  premature 
delivery. 

The  diagnosis  involves  differentiations  between  a  discharge  emanate 
iug  from  the  hypertrophie<l  decidual  glands  and  the  ttutf-pnrtum  es- 
caf>e  of  a  fluid  which  sometimes  accumulates  between  the  amnion  and 
chorion.  The  latter  discharge,  the  quantity  of  which  may  be  so  large 
a«  U>  stimulate  hydramnion,  differs  from  that  of  hydrorrhoea  gravi- 
darum in  that  it  occurs  only  once.*  The  escape  of  the  decidual  secre* 
tioa  might  bo  mistaken  for  that  of  the  amniotic  fluid,  which  may  be 
easily  distinguished  by  the  fact  that  the  latter  immediately  precedes 
delivery.  The  treatment  should  embrace  analeptic  and  tonic  measures, 
as  well  as  the  careful  avoidance  of  vaginal  douches  and  of  all  local 
irritation  tending  to  produce  abortion.  Should  uterine  contractioua 
accompany  the  escape  of  the  decidual  fluid,  appropriate  anodyne  treat- 
ment must  be  adopted. 


AxOMAUEfl   OP   THE    pLACENTA. 

1.  Anomalies  of  FomL— The  usually  round  or  oval  placenta  may  be 
of  a  horseshoe  or  other  irregular  shape.  The  superGcles  depends  up<,>n 
the  extent  to  which  the  villi  form  vascular  connections  with  the  do- 
cidaa.  In  general  terms  it  may  be  stated  that  the  thickness  of  the 
placenta  is  in  inverse  proportion  to  its  surface  extension.     Placenta 

*  SpiKoEcnRRO,  op.  eit.,  p.  8AS. 


euccentnriatifi,  smali  accessory  placental  developments,  are  dne  to  the 
persistence  of  isolated  villous  groups,  which  form  vascular  connections 
with  the  ducidua  vera.  Placenta;  spuriae  consist  of  circumscribed  de- 
velopments of  villi,  the  decidua  not  participating  in  the  growth.  A 
placent-a  membmnaoea  is  a  broad  and  thin  vascular  membrane  pro- 
duced by  a  diffuse  proliferation  of  the  villi  over  the  entire  ovnm,  form- 
ing vascular  conneetiona  with  the  reflexu,  or,  where  the  latter  is  absent, 
with  the  vera. 

'Z.  Anomalies  of  Position, — The  placenta  may  be  attache<l  over  the 
OS  internum,  thus  cunstitiiling  placenta  previa,  over  the  oritice  of  the 
Fallopian  tube,  or  iu  connection  with  extra-uterine  pregnancy,  at  vari- 
ous points  in  the  abdominal  cavity. 

3.  Anomalies  of  Development. — A  hypertrophied  placenta  is  ab- 
normally large  in  proportion  to  the  size  of  the  fwtns,  occurs  chiefly 
in  connection  with  hydramnion.and  consists  of  a  genuine  parenchym- 
atous hypeqjlosia.  A  small  placenta  is  referable  either  to  defective 
development,  to  premature  involution,  or  to  hyperplasia  of  the  connect- 
ive tissue,  with  suliscquent  contraction.* 

4.  Anomalies  of  Circulation. — Hiumorrhogo  into  tho  placenta  ia 
BomuLimes  prwiwced  by  congestion  of  the  ntero-placental  vessels,  due 
to  disturbances  in  the  mother's  vascular  systom.f  The  extraviuyition 
may,  rarely,  be  intraplacental,  may  occur  into  the  serotina,  thus  con- 
stituting utcro-placental  apoplexy,  or  may  take  place  into  the  uterine 
sinuses.  In  the  last  case,  thrombosis  of  the  placental  sinuses  is  said 
to  have  occurred. J  IMacentul  ha-matomata  are  the  above-mentioned 
collections  of  coagulated  blood  in  various  stages  of  disintegration.  The 
causes  of  the  heemorrhage  are  chiefly  morbid  changes  in  the  decidual 
vessels  often  referable  to  placentitis.  Tho  extravasated  blood  nsnallyj 
experiences  the  onlinary  retrogressive  metamorphoses.  It  Bomotimetl 
uniiergoes  cystic,  fatty,  or  calcareous  degeneration.  The  pressure  npon 
the  villi  produced  by  the  hiematomata  impairs  tho  nutrition  of  the 
fietus,  and  may  cause  the  death  of  the  latter. 

tEdema  of  the  placenta,  a  morbid  condition  naually  attributed  to 
derangement  of  tho  fcUil  or  umbilical  circulation,  is  characterized  by 
abnormal  pallor,  with  increased  size,  friability,  and  succulence  of  the 
placenta,  duo  to  serous  infiltration.    The  morbid  anatomical  changei, 
consist  essentially  in  cystic  dilatation  in  and  l>etween  the  villi,  accom-' 
panied  sometimes  by  extrava-sations. 

5.  White  Infarctions  of  the  Placenta.— This  term  is  applied  to 
thickenings  of  the  placental  tissue,  varying  in  color  from  a  yellowish 
red  or  yellow  to  a  dirty  or  grayi.sh  white.  They  have  a  dense  struct^ 
u re,  are  moderately  firm  in  young  infarctions,  with  more  of  a  fibrona 

•  Whitakkr,  Am.  Jour,  of  Ohstet.  Aiigwst,  1870,  p.  889. 

f  Noiiv.  IHct.  do  Mod.  ot  de  <  'hirurg.  Pmt.,  vol.  xxviU,  Plkcenta,  p.  08. 

j  Slavja.\skv,  Arch.  f.  Gynuck.,  v.,  1H7U,  {>.  300. 
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clnuucter  in  oMt-r  ones.  In  size  they  vary  from  that  of  a  bean  to  thut 
of  an  English  wivInuL  For  the  most  jmrt  thoy  are  sharply  circnni- 
scribed ;  fiouiutimei;  fliiticnod,  sonK'tlmes  oval  or  rounded  or  wedge- 
abapi'd.  In  aome  casca  llie  infarctions  »em\  out  rutiiiico  processes. 
lioro  frequently  they  are  found  upon  the  maternal  surface  of  the  pla- 
centa. They  do,  however,  form  on  the  fetal  side.  They  may  extend 
thruugli  from  surface  to  surface,  or  may  be  imbedded  in  the  placental 
8ab:>tunce. 

Thejo  oo-caWed  infarctions  apparently  arc  due  primarily  toahyaliiie 
defeneration  of  the  decidua.  The  same  process  extends  to  the  de- 
cidnul  vessels,  and  thence  to  the  intervillous  space?.  In  the.sp  a  coagn- 
lation  of  the  blood  takes  place.  The  ensuing  compression  exerted 
upon  the  fetal  villi  leads  to  their  necrosia  and  obliteration.*  Fehling 
believes  that  rupture  of  the  maternal  vessels  due  to  endarteritis  may 
likcwi^  serve  as  the  primary  cause  of  the  compression  and  necrosis  of 
the  villi. 

White  infarctions  are  present  in  nearly  every  placenta.  When  few 
in  number  and  of  small  size^  they  are  innocuous.  In  syphilis,  in  endo- 
metritis, in  nephritis  (Fehling),  etc.,  they  may  lead  to  extensive 
destruction  of  placental  tissue,  and  :ire  the  most  frequent  cause  of  the 
iutro-uterino  death  of  the  fijetus. 

6.  Degenerative  Changes.— («)  Fatty  degeneration  of  the  placenta, 
circnmscrihed  or  diffused,  may  n'sult  from  rt-trograde  changes  in  ex- 
travasations. When  developed  early  in  pregnancy,  it  is  sometimes  re- 
garded 88  a  premature  completion  of  the  fatty  degeneration  normally 
occurring  at  the  end  of  pregnancy,  and  may  be  due  to  syphilis  or 
scrofula.  (A)  .\morphou8  calcareous  deposits  are  frequent,  and  are 
almost  invariably  found  on  the  ut-erine  placental  surface,in  the  decidua 
eeroiina.  Thence  the  process  may  extend  to  the  fetal  portion  of  the 
placenta.  When  the  calcareous  change  begins  in  the  feta!  tissues  it 
is  confined  to  these*  and  affects  the  small  blood-vessels  of  the  rilli,  be- 
ginning in  their  terminal  ramifications  and  gradually  iuvolving  their 
tranka.  (e)  Pigment  deposits,  resulting  usually  from  alterations  in  the 
bipmnglohin  of  extravasations,  are  foimil  in  both  healthy  and  diseasc<l 
plai*ent4e  within  the  blood-sinuses  or  villi,  (d)  Cysts  are  of  frequent 
occnrrciice  in  the  pluceula.  They  are  found  near  the  center  of  it« 
concave  surface,  and  vary  from  a  few  tines  toseveral  inches  in  diameter. 
The  cyst-wall  is  covered  by  the  protrudingsurfoce  of  the  amnion.  The 
fluid  in  the  cysts  contains  albumen  and  mucin.  Fenomenow  f  regards 
these  cysts  as  the  protiuct  of  the  placental  villi.  The  latter,  he  sup- 
poaes,  in  consequence  of  irritative  changes,  swell  and  undergo  u  partial 

•  For  rAwW  of  literaturt- rf  the  siihjeot  with  rcoont  olwcnrntion?.  fiV/f  Jacot>- 
•nhn,  Cntcrsuchungpn  Qber  die  Vt  cisscn  Infarctc  der  Placenta,  Ztsc-hr.  tilr  Gt<b.  uml 
Ornask.,  toL  xx.  p.  ?37. 

f  Pbxohevov.  Zur  Piithologie  der  Placeniji,  Arcli.  f.  Gynaek.,  vol.  xv,  p.  343. 
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I088  of  epithelium.  The  denuded  surfaces  adhere,  and  thns  space*  are 
foriuL'd.  The  fluid  he  regards  as  an  excessive  physiological  secretion 
from  that  portion  of  the  epithelium  which  remains  intact  upon  tlie 
villi. 

7.  Syphilis  of  the  Placenta. — In  placental  syphilis  the  placenta  is 
pale  and  heavy,  often  equulinj;  one  third  of  the  weight  of  the  fuutua.  It 
only  exists,  according  to  Friinkel,*  in  couaectiou  with  congeuitnl  or 
hereditary  fetal  syphilis.  It  involves  the  maternal  portion  of  the  pla- 
centa, when  the  mother  was  infected  cither  before  or  soon  after  con- 
ception, and  produces  gummatous  proliferation  of  the  dccidua,  charao 
tcrizcd  by  the  development  of  large-celled  connective  tiasne,  with  occ»- 
aional  acnumulations  of  younger  cells. 

Whtm  the  infection  is  conveyed  by  the  father  to  the  fatus  alone, 
or  to  both  niothiT  liiid  futtus,  pathological  changes  occur  as  the  result 
of  a  chronic  inflannnatory  process,  embracing  proliferation  of  the  cells 
and  coimectivo  tissue  in  the  villi,  with  subsequent  o*blileratiou  of  the 
vessels,  often  complicated  by  tho  marked  proliferation  and  hardening 
of  their  epithelial  covering. 

The  affected  villi  become  swollen,  clondy,  and  thickened,  while 
their  epitlielium  undergoes  proliferation  and  cloudy  swelling.  Tho 
parenchyma  of  the  villi  is  filled  with  lymph-cells,  and  the  vessels  are 
either  compressed  or  obliterated.  The  blood-sinuses  aro  gradually 
encroached  upon  by  the  villi,  the  fa>tu8  dies  from  lack  of  adequate 
nutrition,  and  the  villi  undergo  fatty  degeneration.  Portions  of  the 
healthy  placental  tissue,  which  often  intervene  between  the  diaeoBod 
parts,  may  be  the  seat  of  extravasations. 


* 


AXOSIALIES  OF  THB    AMNION    AND   OF  THB   AmNIOTIO  FlUID, 

L  Hydramnion. — Inasmuch  as  the  amount  of  the  liquor  amnii  va- 
ries considerably  within  normal  limits,  the  term  hydramnion  should 
be  restricted  to  those  cases  in  which  the  amount  of  iluid  is  so  large 
aa  to  produce  morbid  symptoms  by  ita  pressure  upon  the  uterus,  the 
abdominal  and  thoracic  viscera.  When  the  quantity  exceeds  two  to 
three  pints,  inconveniences  are  often  experienced.  It  is,  however, 
usually  only  when  the  higher  degrees — viz.,  five  pints  and  upward — are 
reached  that  the  symptoms  possess  such  an  intensity  as  to  constitute  a 
special  malady. 

It  is  customary  to  distinguish  an  acnte  and  a  chronic  form — in  the 
former  a  rapid  increase  in  the  size  of  the  abdomen  taking  place  in  a 
few  days,  or  even,  as  in  a  case  reported  by  Scntex,  in  a  single  night; 
whereas  in  the  latter  the  progress  is  slow,  extending  over  months,  and 
occasioninp  infinitely  less  disturbance  of  function. 

EJtiolog^. — The  causes  of  hydramnion  are  hardly  to  be  found  in  a 

*  FrLxxel,  Arch,  t  Gytmck.,  v,  1873,  p.  53. 
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single  morbid  condition.  In  a  limited  number  of  cases — and  this  13 
■gHmlly  true  of  the  mre  acute  form,  thuugh  even  in  these  not  in  all 
-npineU  iuslanofs — the  excessive  pruUuctiun  of  tluid  wiis  found  to  be 
associated  with  inflammatiou  of  the  amnion.  In  by  far  the  largest 
proportion  of  caiies,  however,  the  evidence  is  strong  that  the  excess  of 
fluid  is  of  fetal  origin.  Sallinger's*  experiments  show  that  when  a 
lifjuid  is  injected  into  the  umbilical  vein  it  transudes  with  groat 
rapidity  into  the  amniotic  sac,  and  that  the  amount  of  tnmsudatiou  is 
proportioned  to  the  pressure  exerted,  and  to  the  size  of  the  cord. 
JuDgbluth  described,  during  the  first  half  of  pregnancy,  a  capillary 
network  {vajta  propria),  connected  with  the  vessels  of  the  umbilical 
cord,  developed  just  bcneatli  the  amnion,  in  that  portion  of  the  cho- 
rion which  covers  the  placenta.  Levison  f  found  that  this  capillary 
network  was  persistent  at  term  in  hydramnion,  but  not  in  normal 
pregnancy.  Between  these  vessels  and  the  inner  surface  of  the  am- 
nion, canalicular  spaces  furnished  a  series  of  communirating  passages, 
Lobedjewl  concluded  that  in  certain  abuornial  conditions  of  thefwtas 
fonnd  aaaociated  with  hydramnion  the  capillary  network  of  Jung- 
bloth  was  persistent  to  the  eud  of  pregnancy.  With  these  anatomical 
conditions  an  increased  secretion,  duo  to  stasis  in  the  vtunn  propria^ 
would  result  from  any  condition  causing  stenosis  of  the  umbilical  vein, 
from  obstructions  to  the  hepatic  circulation,  and  from  diseases  of  the 
fetal  heart  and  lungs.  In  this  connection  it  is  proper  to  observe  that 
sypbiliSf  and  especially  syphilitic  affections  of  the  liver,  are  frequently 
aBSoci&ted  with  hydramnion. 

Charpentier  found  that,  in  one  hundred  and  twenty-three  cases  of 
multiple  pregnancy,  fifty-two  were  coses  of  hydramnion.  Kustner,* 
8chatz,|  and  Werth  ^  have  recently  drawn  atteution  to  the  occurrence 
of  hydramnion  affecting  one  amniotic  sac  only  in  twins  developed  from 
the  same  ovum — i.  e.,  with  a  single  chorion,  the  sac  of  the  second  fuetus 
i^ntaining  less  than  the  normal  quantity  of  Hiiid.  In  uM  these  cases, 
in  the  fu?tus  conUiined  in  tlie  hydramniotic  sac  botli  heart  and  kid- 
neys were  hypertrophied,  and  the  amniotic  fluid  contained  an  unusual 
amount  of  urea.  The  cardiac  hypertrophy  Kfistner  ascribes  to  the 
appropriation  by  the  stronger  ftetu8  of  the  placental  territory,  which 
in  twin  pregnancies  from  a  single  ovum  is  primarily  common  to  both 
foptoses.  The  increased  work  thus  entailed  upon  the  heart  leads  to  a 
thickening  of  its  walls,  which  in  turn  is  followed  by  increased  growth 
and  activity  of  the  kidneys.     In  Kustncr's  cases  there  was  likewise 

•  SALU!cnr.R,  T>i.iaert.  Inaupiral.  Zflrieh.  1S75. 
j  Lkvison,  Summary  in  Arch.  f.  Gyiiat-k..  vol.  ix.  p.  517. 

LncDJEW.  vide  Tnutc  pratiijuo  des  accouche  men  U,  pur  Dr.  A.  Chariiculier. 

KrsTXta,  An-h.  f.  Oyniiok.,  vol.  xxi,  p.  I. 
I  SriuTK,  Arch.  f.  Oynnck.,  vol.  six.  p.  ^20. 

*  WuiTU,  Arch.  f.  Gjuuek.,  vol.  xx.  p.  8M. 
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hepatic  obstruction.  Worth  suggests  that  the  activity  of  the  fetal  cir- 
calation  Iciuls  to  more  active  absorption  on  the  part  of  the  placental 
villi,  and  that  the  insuflicient  action  of  the  kidneys,  iu  their  altempt 
to  maintain  the  necessary  equilibrium  in  the  fetal  circulation,  explains 
the  outpouring  of  fluid  not  only  into  the  amnion  but  iuto  the  serous 
cavities  of  the  fuitus,  as  is  often  observed  in  liydnimnion. 

The  question  as  to  how  far  the  amniotic  fluid  may  be  of  maternal 
origin  is  still  an  undecided  one.  Ahlfeld  and  Leopold  maintain  thai 
serum  may  puss  throu^f^h  the  pores  in  the  eliorion  and  amnion  from  the 
Teasels  of  the  decidua  reflexa  (and  latrr  from  those  of  the  ova)  directly 
into  the  amnion.  Zuntz,  Wiener,  and  Hur  state  that  substances  experi- 
mentally injected  into  the  maternal  veins  may  be  found  in  the  amni- 
otic fluid  without  having  first  traversed  the  body  of  the  foetus.* 

Symptoms  and  Signs. — The  distention  of  the  uterus^  and  the  conse- 
quent abnormal  expansion  of  the  abdorneu  produced  by  hydramaion, 
results  in  an  impediment  to  locomotiuii,  and  causes  discomfort  or 
actual  pain  by  traction  upon  the  abdominal  pariete^.  The  diaphragm 
is  forced  upward,  and,  encroaching  upon  the  tlioracic  space,  compresses 
the  lungs  and  displaces  the  heart,  thus  producing  dyspncea  and  car- 
diac palpiUition.  The  urine  may  become  scanty  and  albuminous  from 
impeded  renal  circulation.  Neuralgic  pains  and  (edema  of  the  abdomi- 
nal walls,  of  the  labia  and  lower  extremities,  are  produced  by  com- 
pression of  the  pelvic  nerves  and  vesstds.  Vomiting  and  dyspeptic 
symptoms  result  from  direct  compression  of  the  digestive  organs  or 
from  reflex  irritation  of  them.  Ascites  may  be  produced  by  obstruc- 
tion of  the  portal  circulation.  Insomnia  results  from  the  patient's 
general  discomfort  and  the  deterioration  of  her  health.  In  the  acute 
form,  vomiting  is  often  incessant,  the  pain  is  intonse,and  febrile  symp- 
toms develop.  Physical  examination  reveals  in  advanced  cases  an  im- 
mensely distended  abdomen.  The  nterus,  which  can  be  easily  mapped 
out  by  palpation  and  percussion,  is  tense,  elastic,  and  obscurely 
fluctuating.  The  fetal  c^inliac  sounds  are  faint  or  imperceptible. 
The  ftntns  chans^es  its  position  with  unusual  rapidity  and  facility. 
Combined  manipulation  shows  the  lower  segment  of  the  uterus  to  bo 
elastic  and  tense,  while  the  f<etuB  can  not  be  readily  felt  by  the  finger 
placed  in  contact  with  the  cervix.  Pregnancy  accompanied  by  hy- 
dramnion  seldom  reaches  its  normal  termination,  delivery  being  j>re- 
maturely  induced  by  death  of  the  ftetus,  by  separation  of  the  placenta, 
or  by  overdistention  of  the  uterus.  The  first  stage  of  labor  is  abnor- 
mally prolonged,  bi^cause  of  the  comparatively  feeble  contractiooa  of 
the  expanded  uterine  walls.  Labor  may  become  precipitate  in  the 
second  stage,  owing  to  the  sudden  escape  of  the  amniotic  fluid;  ond 
uU'rine  inertia,  in  the  third  stage,  frequently  results  in  po^t-parium 
haemorrhage.  Involution  is  apt  to  be  protracted  and  incomplete. 
*  Vidt  CuARi'E.vTiEB,  Tmito  pratique  do5  nccoachoiuonts.  p.  800. 
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Dia^osis. — !Iy<iram»ion  may  he  mistaken  for  twin  pregnancy, 
bat  U  easily  excluded  by  tlie  rational  gyinptoms,  by  the  tenseness  of  the 
utcrino  wuUs,  by  ihe  feebleness  or  absence  uf  fetal  heurt-souuds,  and 
by  the  difficulty  oxiwrienced  in  perceiving  the  footna  on  palpation. 

Progiosls. — The  prognosis  for  the  child  is  fatal  in  nearly  uiiu  fourth 
of  the  cases.  For  the  mother  it  is  favorable,  although  the  ri^k  o(  pani- 
/tftrfum  haniorrha^e  is  conttiderable.  This  high  mortality  is  dne  to 
nialformutiood  of  the  fcetus,  to  dropsical  affections,  to  prematurity, 
ami  to  the  frequency  of  faulty  presentatiouif.  Thus,  of  one  hundred 
and  thirteen  eases  collected  by  Charpenticr,  tuenty-one  presented  by 
the  bretH'h.  twenty  by  the  shoulder,  and  two  by  the  face. 

Treatment — The  treutnieut  embraces  the  application  of  an  abdomi- 
nal supporter  and  the  iujunction  to  refrain  from  active  physical  ex- 
rrlion.  <rrave  disturbances  of  the  mother's  heart  indicate  the  induc- 
tion of  premature  delivery,  which  should,  however,  in  llie  interest  of 
tUui  child,  be  delayed  as  long  as  is  consistent  with  maternal  safety.  In 
fftiturition,  the  membranes  should  be  ]>unctured  if  the  accumulated 
liquor  amnii  retards  tlic  dilatation  of  the  cervix.  Puncture  must  be 
^rformed  in  tiie  interval  of  the  pains,  in  order  that  the  waters  may 
IHMape  gradually  and  leave  the  position  of  the  child  unchanged.  After 
the  I'xpuision  of  the  placenta,  the  usual  propliylactic  measnres  against 
ftttat- part  urn  hnemorrhanje  must  be  promptly  atlopted. 

II.  Abnormally  Small  Amount  of  Amniotic  Fluid.— The  quantity 
of  amniotic  fluid  may,  even  in  some  castis  uf  advanced  pregnancy,  be 
so  limited  as  to  render  the  uterus  unusually  small  and  iirm,  and  to 
limit  the  freedom  of  the  movements.  Under  these  circumstances, 
the  movements  an*  so  jilainly  perceptible  to  the  mother  aa  to  be  the 
toarce  of  positive  discomfort. 

An  abnormally  small  quantity  of  liquor  amnii  is,  however,  only  of 
importance  in  the  earlier  stiLgcs  of  fetal  development.  If  the  amnion 
be  nut  then  separated  from  the  fcetus  by  an  adequate  amount  of  f^uid, 
abnormal  amniotic  foldings  and  adhesions  between  the  amnion  and 
the  surface  of  the  foetus  may  take  place. 

J  The  so-called  fteto-amniotic  hands*  thus  formed  may,  by  mochani- 
od  compression,  result  in  various  fetal  deformities,  or  in  spontaneous 
Intra-uterinc  amputation. 


AKOHALIKd  OP  THE   UMBILICAL  CORD. 

I.  Torsion. — Torsion   consists  in  such  a  rotation  of  the  umbilical 
npon  its  longitudinal  axis  that  its  vessels  are  thereby  rendered 
irlv  or  quite  impermeable.     It  ocoura  most  frequently  in  foetuses 
rhicb  have  advanced  beyond  the  middle  period  of  normal  utcro-gesta- 
tion,  pttrticularly,  according  to  Spiegclberg,f  in  those  of  the  seventh 

•  FOasT.  ArolL  t  Gynaek.,  Bd.  ii.  171,  p.  818. 
f  Sf*)Kt>Ei.BEKu,  l^lirbueh,  p.  3M. 


Tia.  131.— Tonfonortbeoord.    (SchsiiU.) 

logical  conditions  which  result  from  fetal  death  induced  by  torsion, 
wliether  rapidly  or  slowly  produced,  are  almost  invariably  aWnt 
These  morbid  anatomical  processes  onibraco  rupture  of  the  umbilical 
blood-TOSsels,  and  extruvasationa,  for  cases  of  sudden  origin,  and  con- 
gestion, with  wdoma,  for  those  more  gradually  developed.  Martin 
•  Martin,  Ztachr.  f,  Gcburtsh.  ii.  Oynaek..  Bd.  ii,  Hoft  2, 1878,  p.  3W. 
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therefore  concluded  that  torsioa  was  a.  poxl-morietn  event,  rcBulting 
from  rotation  of  the  fojtus  produced  by  maternal  movonionta.  Ruge  * 
earnestly  advocated  the  same  vicw»  and  suggested  the  various  morbid 
chftnges  due  to  syphilis,  endometritia  plnccntaris,  and  Bub-placental 
hxmorrhago  as  the  cause  of  fetal  death  In  cases  which  subspqueutly 
developed  numerons  torsions.  Schauta  f  appears  as  a  recent  chainpion 
of  the  same  theory,  although  he  udniiLs  tluit  loose  torttions,  incapable 
of  producing  actual  stenosis  of  the  umbilical  vessels,  may  often  occur 
during  the  life  of  the  foetus.  He  bases  his  belief  in  the  post-mortnn 
occurrence  of  torsion — 1.  Upon  the  large  number  of  twists  often  pre- 
senting themselves,  any  one  of  which  would  have  involved  the  death 
of  the  foutus.  Even  granting  the  original  torsion  to  have  been  of  anie- 
morteui  origin,  the  others  must  then  have  occurred  after  death.  2. 
Upon  the  improbability  of  the  formation  of  very  numerous  t«>rsions  in 
a  healthy  cord,  inasmuch  as  its  elasticity  would  lead  to  com[)en8atory 
reverse  rotation.  3.  Upon  the  fact  that  even  twenty-five  artificially 
induced  torsions  resulted  in  rupture  of  the  normal  cord  from  excessive 
tension.  Schauta  rcpurds  the  ^ysts  found  in  connection  with  some 
torsions  as  iusuflicient  proof  of  their  (titif-morftfrn  occurrence.  Tor- 
sions are  more  frequently  present  in  the  umbilical  oords  of  male  than 
in  those  of  female  fcetuses,  and  are  sometimes  surprisingly  numerous. 
Schauta  reports  a  case  in  which  he  observed  three  hundred  and  eighty 
rotations  of  the  cord  on  its  longitudinal  axis.  It  occurs  by  preference 
in  muItiiMme,  probably  on  account  of  the  greater  latitude  afforded  for 
fvtoJ  movements.  Unusual  length  of  ■  the  cord  favors  its  occurrence, 
for  a  similar  reason.  The  seat  of  the  torsion  is  ordinarily  in  close 
proximity  to  the  umbilicus.  It  occurs  but  rarely  at  the  placental  end 
or  in  the  center  of  the  cord.  The  umbilical  vessels  are  usually  nearly 
ocoladed  at  the  seat  of  the  torsion,  but 
still  pcnneablo.  Thrombi  of  varying 
consistency  are  often  found  in  the  ves- 
sels. Sero-sanguinolcnt  Huid  in  the  ab- 
dominal cavity  of  the  fa*tus,  ledema,  and 
cystic  degeneration  of  the  cord,  are  also 
pathological  conditions  frequently  at- 
tending torsion. 

II.  Knota — Knots  in  the  umbilical 
cord,  which  occur  once  in  two  hundred 
cases,  may  result  from  the  passage  of  the 
foetnt  through  a  twisted  loop  of  the  conl, 

whether  the  passage  be  effected  during  pregnancy  by  tlio  spontaneous 
fetal  movements,  or  at  term  by  the  uterine  expulsive  efforts,  or  by  the 
manipulations  of  the  aceoueheitr.    Knots  formed  duriug  parturition 

•  Rdob.  ibid..  Bd.  iii.  Heft  2, 1878,  p.  417. 

f  ScoAtTTA,  Arch,  t  Gyaaek.,  Bd.  ivii,  FI?ftl,  1881,  p.  20. 
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arc  loose  auil  easily  unticii  Thoy  are  unattended  1>y  any  diminution 
in  the  gelaiiu  of  Wharton.  Those  occurring  during  pregnancv  are 
more  closely  uiid  firmly  <irawn,  and  more  ditlicult  to  loosen  than  the 
former  variety.  The  cord  is  partly  or  completely  denuded  of  the 
gelatin  at  the  seat  of  the  knot,  and  plainly  shows  the  location  of 
the  latter,  after  its  solution,  by  woll-markeil  indentations.  Knota  iu 
the  cord,  of  either  variety,  are  comparatively  insignificant,  although  a 
tightly  contracted  one,  in  a  thiu  cord,  may  occasion  grave  or  even 
fatal  disturbance  of  the  umbilical  circulation. 

III.  Hernia. — Hernia  of  the  umbilical  cord  consists  in  the  csHiapc 
from  the  abdomen,  at  the  point  of  insertion  of  the  cord,  of  some  or  all 
of  tlie  fetal  abdominal  viscera.  It  is  due  either  to  arrested  embryonic 
development,  which  prevents  the  complete  closure  of  the  abdominal 
cavity,  or  to  the  failure  of  the  fetal  intestines,  originally  situated  out- 
aide  the  abdomen,  to  vuU^t  the  same.  Hernia  of  the  cord  may  occur 
alone,  in  otherwise  norumlly  developed  fcetuscs,  but  is  usually  aceum- 
paniod  by  other  deformities,  such  as  stricture  of  the  rectum,  imfier- 
forate  anus,  or  distortions  of  the  lower  limbs  and  of  the  genitals,  pro- 
duced by  traction  of  the  displaced  viscera  upon  adjoining  parta.  The 
contents  of  the  hernial  sac,  which  is  composed  of  the  amnion  and  of 
the  peritomeum,  are  usually  convolutions  of  the  intestine,  or  these 
with  a  portion  of  the  liver,  although  the  kidneys,  stomueh,  and  spleen 
are  sometimes  also  extruded,  leaving  the  fetal  ab<lomen  nearly  empty. 

IV'.  Coiling  of  the  Cord. — Windings  of  the  umbilical  cord  around 
the  foitus,  occurring  during  preguaney,  vary  in  their  results  with  the 
rapidity  of  their  formation.  When  nipidly  developed,  thoy  may  in 
ram  cases  lead  to  sudden  interruption  of  the  umbilical  circulation, 
and  to  coui^equent  death  of  the  fa*tus.  Should  the  coils  be  gradually 
formed  and  tii-m,  the  extremity  embraced  by  the  cord  increases,  by  ita 
own  growth,  the  tightness  of  the  constricting  ligature.  The  latter 
slowly  loasens  the  caliber  of  the  %'essel:3  supplying  the  i-xtremily  con- 
cerned, and  finally,  occluding  them,  produces  death  of  ilie  limb.  Ab- 
sorption of  the  soft  and  hard  purls  of  the  extremity  may  result  from 
the  cord's  unyieUling  pressure,  and  the  limb  bo  thus  comidetely 
Bcvered  from  the  trunk  by  so-called  spontaneous  amputation.  In  cer- 
tain oases  the  combined  pressure  of  the  cord  and  of  the  slowly  grow- 
ing member  may  suffice  to  completely  arrest  the  umbilical  circulation, 
and  thus  produce  tlie  death  of  the  fwtus.  Should  the  neck  be  encir- 
cled by  the  cord,  death  may  ensue  from  strangulation,  and  be  followed 
in  some  raises  by  almpst  complete  amputation  of  the  head.  Coilinga 
of  the  cord  around  the  fojtus  occurring  at  birth  are  of  little  impor- 
tance unle^  they  bo  numerous.  In  that  case  thoy  lead  to  a  shorten- 
ing of  the  cord,  and  produce  anomalous  positions,  premature  separa- 
tion of  the  placenta,  retarded  second  stage  of  labfjr,  and  even  death  of 
the  foetus  from  interference  of  the  umbilical  circulation. 
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y.  Cysta — Cysts  of  the  umbilical  cord  within  the  amniotic  sheath 
ftro  either  produced  by  liqncfuction  of  mucoid  tissue,  or  by  accumnlor 
lion  of  serum  between  the  epithelial  layers  of  the  uUantois. 

VI.  Stenosis  of  Umbilical  Vessels. — I'nriiul  occlusion  of  the  um- 
bilical vein  al  ttie  plucent4il  iiisurliuu,  produced  by  new  connective 
tissue  resulting  from  circumBcribed  periphlebitis,  is  sometimes  ob- 
wrved,  but  is  not  sufficiently  marked  to  impede  the  umhilicul  circula- 
tion. Stenosis  of  the  umbilical  arteries  is  occasionally  pr<^>diiced  by 
atheroma  and  subsequent  ttirombosis.     Stouosis  of  the  umbilical  vein, 


^■. 
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and,  more  rarely,  of  the  arteries,  may  also  result  from  chronic  phlebitia 
characterized  pathologically  by  the  growili  in  the  intima  of  apindle- 
aliaped  and  round  cells,  which  later  develop   into  new  connective 
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tissue.  This  process,  which  is  usually  referred  to  hereditary  syphilis,* 
may  exteud  into  the  muscularis,  and  even  invade  the  advcntitia.  The 
roi!uU  of  the  stenosis  uf  the  uterine  vessels  is,  of  course,  prejudicial  to 
the  foatus  in  diroot  proportion  to  its  grade  of  development, 

VII.  Calcareous  Degeneration. — Calcareous  depot;its  have  been  ob- 
sarved  in  the  cords  of  syphilitic  foetuses, 

VIII.  Marginal  Insertion  of  the  Cord. — This  anomaly  is  sometinu^^ 
called  the  biittletloor  placenta,  while  the  term  insertio  velamentoea  «^H 
applied  to  cases  where  the  vessels  of  the  cord  pursue  their  course  for 
some  distance  through  the  membranes  before  reaching  the  placenta. 
To  comprehend  their  origin,  it  is  necessary  to  recall  the  main  physio- 
logical processes  involved  in  the  normal  development  of  tlie  placental 
organ.  The  vessels  of  the  allantois  are  not  invariably  carried  at  the 
oatset  to  the  point  in  the  periphery  of  the  ovum  which  the  placenta 
will  ultimately  occupy.  The  vessels  at  first  penetrate  all  the  villi  in- 
discriminately, but  as  the  process  of  ohliteration  advances  in  those 
villi  not  destined  to  particii>ate  in  the  fornmtion  of  the  placentii,  vas- 
cular connections  are  only  preserved  betwRcn  the  vessels  of  the  newly 
formed  cord  and  the  villi  attached  to  the  serotina.  As  the  amniotic 
sheath  forms  around  the  rudimentary  cord,  the  fcptus  performs  a 
movement  of  rot;ition  in  such  a  way  that  the  umbilical  vessels  aro 
made  to  pursue  a  direct  coui'se  toward  their  placental  insertion.  If, 
owing  to  the  adhesions  between  the  rudimentary  cord  and  either  the 
chorion  or  the  amnion,  the  formation  of  the  sheath  is  incomplete,  the 
vessels  diverge,  and  are  distrihutud  to  points  more  or  less  distant  from 
the  placenta  (Schult^ie).  In  the  insertio  velamentosa  (Fig.  133), 
hemorrhage  sometimes  results  from  a  rupture  of  a  vessel  at  the  time 
of  the  breaking  of  the  membranes — an  accident  which,  unless  speedily 
followed  by  delivery,  is  apt  to  prove  fatal  to  the  fojtns. 


IIvDATiDtpoRu  Mole. 

I.  Morbid  Anatomy. — Before  the  time  of  Cruveilhier,  who  is  sairT 
to  liave  tirst  (k'mnii.strrtted  tlie  differtaice  between  true  hydatids  and 
the  uterine  hydatldiform  mole,  these  morbid  formations  were  regunled 
OS  identical.  Since  his  researches,  it  has  been  considered  established 
that  the  easenlial  pathological  process  involved  in  the  production  of 
the  hydatid  mole  consists  in  a  proliferative  dcgcTieration  of  the  chori- 
onic villi.  This  degeneration  of  the  villi  embraces  hypertrophy  of 
their  investing  epithelium,  of  their  connective-tissue  cells,  which  may 
also  undergo  mucoid  degeneration,  and  of  their  mucoid  intercellular 
substance.  The  accumulation  of  the  mucoid  tissue  imparts  to  the  villi 
the  apjicarance  of  cysts  with  translucent,  semi-fluid  contents,  varying 
in  size  from  that  of  a  mitlet-seed  to  that  of  a  walnut,  and  forming,  by 

*  jUbwis,  Ztsehr.  t  Geburtsh.  u.  Gyustik^  Bd.  iv,  Heft  1.  1H70,  p.  03. 
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their  aggregntion,  growths  which  ma;  attnin  tho  dimensions  of  n  child's 
h«ad,  or  in  rare  caaes  may  reach  such  proportions  as  to  distend  the 
atenis  to  the  size  usual  at  the  full  term  of  prcgnanov.  Smaller  collec- 
tions are  much  more  frequently  encountered  tlmu  those  of  these 
eBonnoas  proportions.  The  fluid  of  the  cysts  is  albuminous,  and  closely 
resembles  the  liquor  umnii,  but  contains  in  tho  earlier  staj^es  a  larger 
proportion  of  mucin  than  the  latter.  At  a  later  period  the  mucin  is 
leas  Bbundant,  while  the  albumen  increases  in  quantity.  The  larger 
cysts  mre  richer  in  water,  but  conuin  less  mucin  than  the  smaller  ones, 
Innsmuch  as  the  dogonerative  proc^ess  does  not  attack  the  entire  villus, 
portiouii  of  uonital  tissue  intervene 
b«tween  the  cysts,  and  impart  to 
the  degenerated  mass  tho  appear* 
ance  of  griipe-clusters — the  cysts 
rppri'sentin^  the  individual  berries, 
and  the  unaltered  tissues  their  con- 
necting sterna.  A  certain  nnml^r 
of  cysts  are,  however,  attached  to 
K  single  continuous  peilicle,  instead 
of  po^Micssing  a  separate  stem  con- 
ncs:l^  with  a  common  tninic,  as  is 
the  case  in  the  gra|>e-cliist^r.  If 
mole  be  formed,  as  is  usually 
case*  during  the  first  month, 
ile  the  tiIH  arc  equally  deveU 
upon  the  entire  i>eriphery  of 
nm,  the  degeneration  will 
involve  its  whole  surface.     In  this 

I      <^ii»e  the  fa<u8,  dying  and  becoming 

I     disintegrated,  may  undergo  coni- 

^Miete  ah«or})tion.  leaviug  tlieamni- 

BBtic  cavity  empty.     The  vessels  of 

the  Tilli  are  under  such  circumstances  completely  obliterated,  while  nu- 
inenms  blood-coagnla  are  found  between  the  cysts.  If,  however,  the 
plttcenta  be  alrt«idy  formed  at  llie  beginning  of  the  cystic  degeneration, 
the  villi  having  become  atrophied  ujwn  that  part  of  the  chorion  which 
doM  not  participate  in  the  development  of  tho  placenlJi,  the  neoplasm 
is  confined,  as  a  nile,  to  the  latter,  although  cysts,  evidently  owing  their 
origin  to  villi  which  have  not  undergone  atrophy,  sometimes  occur 
npon  the  smooth  snrfaco  of  tho  chorion.  Should  the  hydatidiform 
raolc  bo  of  sufficient  extent,  under  these  circumstances,  to  destroy  the 
f<Btuft,  the  more  or  less  disintegrated  remains  of  the  latter  are  found 
in  the  amniotie  cavity,  which  sometimes  contains  an  excess  of  liquor 
amnii.  If  only  u  few  of  the  placental  lobes  or  single  cotyledons  be 
implicated,  the  growth  of  the  fcetus  may  not  bo  disturbed.     A  healthy 
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ffetna  is  occasionally  developed  side  by  side  with  a  hydatid  mole.* 
The  hydatidiform  mole  is  usiiully  coutuiiied  withiu  the  decidua.  In 
an  interesting  csmti  reported  by  Volkrnann,  howcvor,t  the  degenernteii 
villi  had  invaded  the  uterine  bJood-siniises,  and  by  pressure  Itil  lo  m 
extensive  an  atrophy  and  absorption  of  the  ut^Tine  walla  as  to  leave 
only  a  thin,  transparent  septum  between  the  mole  and  the  peritoneal 
covering  of  the  organ.  The  cavity  formed  l>y  this  j^rm^ess  of  erosion 
in  the  uterine  pun-nuhyma  was  larger  than  the  utt«rine  cavity  proper, 
and  presented  numerous  intersecting  trabecular  resembling  the  columns 
carneae  of  the  cardiac  ventricles.  The  destructive  character  of  the 
cystic  degeneration  is  attributed  in  such  casea  to  some  unknown  mor- 
bid oontlitittn  of  tho  uterine  walls,  prohiiMy  the  result  of  malnutrition. 
Sehroeder  J  refers  to  two  similar  cases,  in  one  of  which  the  cystic  de- 
generation was  attended  by  fatal  peritonitis,  and  the  other  by  ruptare 
of  the  uterus,  and  death  from  hi«morrhago  into  the  peritoneal  cavity. 

II.  Etiology. — Primipane  are  less  frefjnently  atfect-ed  by  the  hyda- 
tidiform mole  than  multipiiriE,  although  the  actual  number  of  preg- 
nancies 8e43ms  to  exert  a  less  marked  predisposing  influence  than  ad- 
vancing ago.  The  cystic  degeneration  usually  oecurs  during  the  first 
month  of  utero-gestalion.  According  to  Undurhill,*  the  latter  part 
of  the  third  month  is  the  limit  within  which  the  disease  can  originate. 
Tlnitthe  exciting  cause  of  the  hydatidiform  mole  may  be  a  morbid  ma- 
ternal condition,  is  rendered  probable  by  the  repeated  i-ecurrenc^of  the 
disease  in  the  same  patient,  by  its  coexistenee  with  iuHammatory  de- 
cidual disease  or  with  extensive  uterine  fibroids,  and  by  the  presence, 
in  the  majority  of  cases,  of  a  cancerous  or  syphilitic  dyscrasia  on  the 
part  of  the  mother.  If  the  origin  of  the  degeneration  be  maternal,  as 
it  probably  ia  in  most  instances,  the  degeneration  of  the  chorion  ante- 
dates and  produces  tiie  death  of  the  foetus.  On  the  other  hand,  the 
fact  that  the  morbid  growth  may  owe  its  inception  to  fetal  disease 
.seems  demonstrated  by  those  rases  in  which,  as  has  been  already  stated, 
a  healthy  ftetus  may  be  developed  at  the  same  moment  with  a  hydatidi- 
form mole.  This  view  is  further  support^'d  by  those  cases  in  which 
detitli  of  the  fo?tus  is  attended  by  so  insignificant  an  amount  of  cho- 
rionic disease  as  to  render  its  active  causative  agency  in  the  death  of 
the  fcetus  higldy  improbable.  Spiegelberg,||  however,  is  of  the  opinion 
that  the  hydiitidiform  mole  does  not  result  from  death  of  the  embryo, 
and  that  its  cause  is  often  to  be  sought  in  an  abnormal  development  of 
the  allautois.  The  establishment  of  tl»e  true  pathological  relations  of 
tlie  hydatidiform  mole  have  le<l  to  the  abandonment  of  the  once  preva- 

•  SpiBOELBeRa,  Lehrbuch.  p.  333. 

f  Volkwah:*.  VirchowV  Art-hiv,  Bd.  xli,  p.  528* 

t  RcHRoKDF.R.  lichrbiioli.  p.  429. 

"  l^MiKHHii.i..  Tho  HyiliUidiform  Mole,  Ohstot.  Gaz.,  Janunry,  1870,  p.  16. 
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lent  opinion  tliat  the  neoplasm  might  be  developed  independent  of 
conception.  The  theory  that  a  jwriion  of  retained  placenta  mi^ht 
bbOODie  alTected  with  the  hydutidiforni  disease,  has  also  l>ecn  refuted 
by  ftcouinnhitod  clinical  evidence. 

III.  ^mptODLatologry. — A.  lejidiu^  sign  of  the  hydatidiform  mole 
oonsifiU  in  a  failure  of  corresijondcnce  between  the  nterine  enlarge- 
ment and  the  computed  period  of  utero-gostation.  The  nterus  is 
usuntly  larger  at  any  given  stage  of  pregnancy  than  it  naturally  would 
be  in  the  course  of  normal  gustatiuu,  but  may  be  decidedly  smaller  in 
thoAc  cases  attended  by  early  demise  of  the  embryo.  Lumbar  and 
:Mcral  |>aiQs  are  prominent  and  distressing  in  proportion  to  the  rapid- 
ity of  uterine  development.  The  uterus  imparts  a  peculiar  doughy 
fet-ding  to  the  palpating  fingers,  and  in  rare  instances  plainly  percep- 
tible fluctaation.  Indiviihial  parts  of  the  foetus  can  not  be  distin* 
^ishe<]  through  tlie  utt?rino  walls.  The  lower  segment  of  the  uterus 
is  remarkul)ly  tvuse.  Ballottement  yields  negative  resultci  and  fetal 
movements  are  absent,  although  they  may  be  closely  simulated  by  uter- 
ine contractiotis.  The  fetal  cardiac  sounds  are  diminished  in  inten- 
If9rily  or  are  quite  imperceptible.  There  is  a  discharge  from  tlie  oteruu, 
Mtfaer  constant  or  intermittent,  consisting  of  disinte;^at*>d  and  nnrnpt- 
nred  cysts,  cystic  fluid,  and  blood,  which,  although  usually  not  excess- 
ITA,  may  be  so  much  increased  by  nterine  contractions  indncod  by 
oTcrdistention  as  to  seriously  imi}uir  the  general  strength,  or  even  to 
induce  death  from  exhaustion. 

Abortion  is  usually  produced  by  the  mole  before  the  sixth  month, 
but  the  expulsion  of  the  neoplasm  may  be  delayed  until  the  normal 
p**riod  of  parturition,  or  even  until  a  later  season.  The  hajmoirhage 
»nd  the  characteristic  discharge  cease  after  the  complete  expulsion  of 
the  tumor,  but  retained  portions  of  the  same  may  give  rise  to  pro- 
tracted bleeding.  It  is  often  impossible  to  distinguish  the  local  signs 
prodaced  by  the  expnlsion  of  a  large  hydatidiform  mass  from  those 
obecrred  after  normal  delivery. 

Diagnosis. — In  cases  of  limited  cystic  degeneration  it  is  often  im- 

sihlc  to  diagnosticate  hydatidiform  mole.  The  symptoms  u]w>n 
rftich,  iu  well-marked  cases,  the  diagnosis  is  to  be  based  are  rapid  in- 
in  the  dimensions  of  tlie  uterus,  the  presence  of  obscure  fluctn- 
adon«  the  impossibility  of  obtaining  the  fetal  heart-sounds  or  of  grasp- 
ing nny  of  the  fetal  members,  negative  result  of  ballottement,  and 
uterine  contnictiuns,  attended  by  the  mucous  or  mueo-sanguiuolent 
discharge  containing  the  characti>ristic  cysts. 

Prognosis. — Tlie  prognosis  of  hydatidiform  mole  is  determiued 
chiefly  by  the  frequency  and  the  violence  of  the  attending  ha-mor- 
rha^GS..  It  is  not  extremely  unfav(»rahlo  in  the  majority  of  cases. 
The  existence  of  the  ]ieculi.Hr  form  of  cystic  degeneration  described 
an  the  interstitial,  intraparietal,  or  eroding   variety  would,  however, 
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nalurully  render  the  prognosis  exceedingly  grave.  The  fatality  of 
this  class  of  cases  results  from  their  tendency  to  produce  a  rupture  of 
the  nteru3  complicated  by  intraperitoneul  li Hemorrhage,  peritonitU,  or 
eeptir.Ttnia.     The  life  of  the  foetus  is  alm(>st  invuriably  sacrificed. 

Treatment — The  treatment  is  restricted  to  measures  calcuUted  to 
control  hteinorrhage  and  to  promote  the  expulsion  of  the  disease*! 
mass.  Most  writers  recommend  n  on -interference  so  long  as  the  ute- 
rus remains  passive.  When  contractions  set  in,  the  vagina  should  be 
tamponed,  and  ergot  given  in  full  and  repeatt.'d  doses,  until  the  mole 
is  expelled  entire.  The  expectant  plan  is,  however,  not  devoid  of 
danger.  In  onco  case,  wiiere  the  patient  sutfered  from  labur-paine 
for  several  hours  before  I  saw  her,  the  loss  of  blood  waa  excessive.  I 
succeeded  in  removing  with  the  hand,  through  the  patulous  cerrii;. 
an  enormous  quantity  of  cysts,  sufficient  to  till  a  wooden  pjiil.  This 
was  fallowed  by  good  contraction  of  the  uterus  and  arrest  of  the 
hajmorrhage,  but  the  patient  died  two  hours  later  from  shock  and 
aiiffimia.  Unless,  therefore,  the  patient  is  so  placed  that  professional 
assistance  can  be  obtained  at  a  moment*s  notice,  the  propriety  of  dilat- 
ing the  cervix  so  soon  as  the  diagnosis  has  been  established  may  well 
be  considered.  Dilatation  should  be  effected  by  the  stcol  dilator,  or  by 
the  dilators  of  Barnes  or  of  Taruier,  or  even  by  tents,  if  care  is  taken 
to  render  them  thoroughly  aseptic. 

After  expulsion,  or  after  the  manual  removal  of  the  hydatidiform 
oyats,  the  uterns  should  he  washed  out  with  antiseptic  fluids;  or,  in 
case  uf  hromorrhage,  its  inner  surface  should  be  swabbed  with  the  per- 
chloride  of  iron.  The  irrigation  of  the  uterine  cavity  witli  water,  t(t 
which  only  sufficient  perchloride  of  iron  has  been  added  to  give  it  a 
wine-color,  has  often  a  powerful  styptic  effect.  Underhill  recom- 
mends the  continued  employment  of  ergot  after  delivery,  and,  in 
e^es  of  per.iiBtent  hiemorrhage,  the  occasional  introduction  of  the 
Unuuaria  tent,  and,  if  necessary,  the  em])Ioyment  of  Thomases  dull- 
wire  curette. 

Uetextion  IK  Utero  op  the  Dead  Fcetits. 

In  the  normal  uterus  tlie  causative  conditions  producing  retention 
of  the  dead  f(L>tu8  arc  not  invariably  identical.  If  the  placenta  remain 
adherent  to  the  uterus  after  the  demise  of  the  ftetus,  the  continued 
vitality  and  uninterrupted  development  of  the  placenta  suflieieutly 
explain  the  fetal  retention.  When,  however,  all  connection  between 
the  placenta  and  the  uterus  has  been  severed,  retention  is  probably 
referable  to  the  iliminishcd  irritability  of  those  reflex  nervous  centers 
which  control  the  expul.sive  uterine  efforts.  The  duration  of  retention 
produced  by  adhesion  of  the  placenta,  in  cases  of  single  pre^^ncy,  is 
protra<;ted  until  such  time  as  morbid  placpntal  processes  impair  the 
vitality  of  that  organ  and  induce  its  separation.     In  tnnltiple  preg- 
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nes,  Bttended  by  death  of  one  or  more  of  the  fcetuses,  the  latter 
usually  ex(K'lIed  with  the  healthy  foetus  at  term.  They  are,  how- 
ever, Bometimes  expelled  earlier,  and,  in  rare  instances,  later  than  the 
normid  foetos,  and  it  niLV  in  general  terms  be  f>tute<l  that  retention 
prodoced  by  placental  adhoHion  very  rarely  exceedn  the  natural  period 
of  gestjition.  Keteution  due  to  diminished  irritability  of  the  reflex 
centers  may  be  indefinitely  prolonged.  Liebmann  *  is  of  the  opinion 
tlmt  all  caj*es  of  ruteniion  protracted  beyond  the  uoruial  term  of  preg- 
nancy belong  in  tliis  category. 

The  pathological  changes  which  the  foetus  undergoes  when  retained 
in  the  uterus  after  its  death  vary  with  the  condition  of  the  membranes; 
1.  If  their  integrity  be  preserved,  the  most  important  palhologiciU  fetal 
couditiuQS  resulting  from  the  retention  are  mummiticatiou,  niaoera- 
tion,  and  fatty  degeneration.  2.  If  tlie  membranes  be  ruptured  soon 
miter  the  death  of  the  fwtus,  or  if  their  rupture  be  the  CJinse  of  the 
termination  of  fetal  life,  mummification  may  ensue;  or,  in  the  event 
of  the  entrance  of  air  into  the  uterine  cavity,  the  fetal  tissues  may 
nndergo  putrefactive  changes.  If  mnmmificutiou  has  already  occurred, 
putrefaction  does  not  take  place.f 

MmniDlficatlon. — Mummification  is  most  frequently  observwl  in  fcr- 
tuaes  wliOj^c  death  ha^  apparently  been  the  gradual  result  of  inanition 
from  inadequate  blood-supply,  this  insnfiiciency  of  the  nutritive  Huid 
being  often  referable  to  torsion  or  constriction  o(  the  umbilical  cord. 
Mnmcnification  affects  by  preference  foetuses  dying  during  the  middle 
of  goistation.  Liebmann  J  suggests  that  this  fact  may  be  con- 
ted  with  the  augmented  rapidity  of  endosmosis,  due  to  the  larger 
percentage  of  saline  ingredients  then  present  in  the  amniotic  Huid, 
or  to  the  fact  that  torsion  and  stenosis  of  the  cord  are  most  liable  to 
occur  at  that  peritxl  of  jireguaucy.  Mummification  occurs  chicily  in 
connection  with  twin  pregnancies,  one  fn>tua  being  fully  developed 
while  the  other  becomes  mummified.  In  this  case  the  presence  of  the 
dead  foetus  does  not  usually  excite  expuUory  uterine  efforts  before  the 
normal  termination  of  pregnancy  is  reached,  when  both  foetuses  are 
ffimaltaneonsly  delivered.  In  certain  rare  iustnnees  the  mummified 
fcntns  may  be  expelled  either  before  or  after  the  healthy  one,  but  ita 
dolirery  is  iinattetided  by  hemorrhage  or  other  unpleasant  complica- 
tion. When  mummification  aiTonts  a  single  f<t'tus,  the  retention  is 
■apposed  to  be  due  to  abnormally  intimate  connection  between  the 
placenta  and  the  uterus.  Symptoms  closely  simulating  those  of  abor- 
tion occur,  but  they  subside  before  the  pro<luct  of  conccjition  is  ex- 
pelled, and  probably  even  before  the  rupture  of  the  membranes.  T!ie 
tus  then  becomes  mummified,  while  the  vitality  of  the  placenta  is 

*  r.rKBMAinr,  Beitrag  x.  0«burt«h.  u.  GynoGk.,  Bd.  iii,  1874,  pp.  51).  68. 
f  Si'ieiiKiJtRiKi,  LehrVi..  p.  tt67. 
}  tiiuiHAXM,  c*p.  cil.,  p.  54. 
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not  impnired.  Under  these  cirnimstiiTices  the  retention  is  never  pro- 
longed beyond  tlie  normal  i^riud  of  geetjition,  and  is  thus  distin- 
guished from  tiioso  cases  of  retention  owing  their  origin  to  so-oilled 
"  missed  labor." 

A  mummified  ftctns  is  flutt<>ncd  from  compression.  It«  viscera  are 
of  soft  eons isteucy  and  of  Bmull  dtraeugioDB.  Its  surfaco  is  shrunken. 
Tlic  peritoneal  and  pleural  e^ivitios  contain  a  scanty  and  discolored 
fluid.  The  subcutaneous  areolar  tiasuo  has  disappeared,  and  tlie  skin 
lies  in  direct  contact  with  the  muscles.  The  placenta,  which  is  dry, 
yellowish,  and  tough,  is  the  seat  of  fatty  degeneration,  and  contains 
the  residue  of  ohl  extravasations. 

Macetation.— The  pla<!enta  of  a  macerated  fmtus  (fn*tus  sangnino- 
lentus)  is  amt'iiiic,  sofl,  and  friable.  The  cord,  in  which  the  vessels 
are  permeable,  is  cylindrical,  smooth,  spongy,  and  inelastic.  Its  coils 
have  disappeared.  It  is  club-aha])ed  at  the  fetal  extremity,  and  iU 
color  is  brownish  red.  The  amniotic  fluid  has  a  peculiarly  repulsive, 
sweetish,  and  sickening  odor,  unlike  that  of  putrefaction.  The  fluid 
is  rendered  turbid  and  of  a  greenish-}  ullow  color  by  the  admixture  with 
it  of  sero-sanguinolent  fluid,  and  of  meconium.  The  membranes, 
which  retain  their  normal  consistence  for  a  long  time,  Anally  become 
friable,  swollen,  and  discolored.  A  f<ptus  of  only  one  to  two  months 
may  be  completely  dissolved  by  the  process  of  maceration.  If  the 
fcctus  be  more  mature,  its  general  form  and  the  outline  of  it«  organs 
are  preserved,  but  granular  degeneration  and  disintegration  of  their 
anatomicjd  elements  are  everywhere  present  The  epidermis  is  first 
afteeted  by  the  process  of  maceration.  It  is  separated  from  the  corium 
by  the  formation  of  vesicles  similar  to  those  of  pemphigus, .which  con- 
tain either  a  redditih,  sern-sanguitiolent^  or  a  clear  serous  fluid.  The 
Curium  is  iufiUrate^  with  tl\e  same  fluid,  and  presents  the  appearance 
of  brownish-red  macerated  parchment.  The  sulwutaneons  areolar  and 
adipose  tissues  are  reddish  and  edematous.  The  a*dema  is  most  ap- 
parent over  the  cranium,  the  abdomen,  the  feet,  hands,  and  sternum. 
The  entire  body  is  flaccid,  and  ufisumes,  under  the  influence  of  external 
pressure,  curiously  distorted  shaj>e8,  being  distended  at  some  |>ointtf 
and  depressed  or  flattened  at  others.  The  cranial  sutures  are  separated, 
the  joints  are  disarticulated,  ami  the  periosteum  has  become  detached 
from  the  long  bones.  The  vessels  are  rtlle"!  with  dark,  gi'umons  blood. 
The  serous  ca\itie5  are  distended  with  bloody  serum.  The  hniin  is 
transformed  into  a  grayish-red  pulp.  All  the  viscom  are  infiltrated  and 
friable,  the  uterus  and  lungs  preserving  their  normal  consistence  longoT 
than  the  other  organs.  Pigment  masses  and  fat-crystals  are  deposited 
in  many  organs.  In  nire  instances  the  fetal  organs  become  covered 
with  a  greasy  substance  composed  of  cholcstoriu  and  the  margarates  of 
soda,  potassa,  and  lime.  These  saponifled  products  are  sometimes 
termed,  collectively,  athpocwe*     No  trustworthy  iufereucea  can   be 
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drawn  from  tho  appoarance  of  maccratod  foetuses  as  to  the  causo  of 
their  decease,  since  the  gross  pathological  couditiona  are  identical 
under  all  circumstances.*  Apparent  variations  are  duo  to  the  respect- 
ive periods  of  retention.  The  rapidity  with  which  the  process  of 
nuuseration  occurs  is  ruriabtc,  and  its  extent  is  therefore  no  criterion 
of  the  time  at  wliich  the  fetjil  demise  took  place. 

Seventy-five  per  cent  of  macerated  faHuses  are  expcllwl,  according 
to  Rugc,t  before  the  thirty-first  week,  and  transverse  or  breech-pres- 
cDtutioDS  occur  in  nearly  one  half  of  all  tho  cases. 

The  term  inisaed  labor  was  applied  by  Oldham  to  those  cases  in 
which,  the  uterine  expulsive  elTort^  having  been  ineffectually  made  at 
fall  term  without  other  result  than  the  escape  of  the  waters,  the 
ntenne  contractions  finally  subside,  leaving  the  fcetiis  in  uiero.  The 
causes  of  missed  labor  usually  cited  are  abnormal  absence  of  uterine 
irritability,  or  of  that  residing  in  the  reflex  nervous  centers,  obstructed 
labor,  and  unusually  close  adhesions  of  the  placenta. 


^ 


}(oTK.— Th«  oocurroitoe  of  raixsM  labor  h&s  rceentlj  boon  disputed  bjr  Mdllcr 
imgnuatma  utitrtnc  prolonf^pc  imliBnimptit,  rnria,  1878).  who  would  refer  »I I 
s  lo  ftesLations  occurrhif^  extenutl  to  tliu  uterine  cavity.  Certainly  Iho 
cricicbms  nf  MUUer  have  greatly  restricted  the  nnnibcr  of  ca^os  which  forniorlj 
were  UDquestionalily  a^si^ed  to  this  category.  In  certain  of  theru  (ho  fa^tuB  ap- 
pcftTS  eecondarily  to  have  made  its  way  into  the  utenifi  through  a  eommuntcalingpas- 
«a^.  while  in  others  the  pregnancy  may  hitv«  been  primarity  of  tiibo-ut«rine  or  of 
niural  ortj^.  Still.  Barnes  tia^  eincv  related  the  history  uf  a  ca$e  (On  the  »o-ea)I«d 
"Miweil  Labor,"  Ob^l,  Trans.,  vol.  xsiii,  p.  bl)  which  affords  gtnmg  afHnnallve 
eridenco  of  lh«  i>o«dibility  of  the  pralon^iied  n>lenlioii  of  a  fuBtus  dying  before  thn 
uf  gestation  wh.1  n^jtt^heU.  The  crrtTUiiiitUnct'.t  were  briefly  as  follows:  Mnt. 
>.  aged  Lhirty*niia>,  had  Imnw  three  slilllKirn  ehildnm.  Five  years  Inter,  iii  I  he 
Ih  of  rVlohor.  the  eiilinnenia  wJised.  The  movements  of  the  child  were  fell 
oen  the  Ihini  and  fourth  months.  Hotwoen  the  eighth  and  ninth  months  there 
*  flow  of  bl'HKl  from  the  vagina,  which,  however,  ceased  in  a  few  days  under 
the  use  of  cold  and  sttyptics.  At  the  end  of  throu  wecka  the  bleeding  returned,  but 
became  lighter  at  the  end  of  a  week,  and  then  gradually  disappeared.  At  no  time 
Wvn  there  labor  pains.  At  the  end  of  January  pieces  of  bone  began  to  come  away, 
and  portions  of  Uine  were  remove.)  by  the  linger  and  forecpsafter  partial  dilatation 
of  the  (Mirvfx.  In  February,  under  chloroform.  Dr.  Banicit  proceeded  to  empty  the 
uterus.  As  the  hand  could  not  ho  got  througli  the  ulcrus.  Dr.  Barnes  extracted 
the  fajtos  with  his  craniotomy  forceps.  The  fcclus  was  a  compressed  maw.  Iwnes 
emerging  in  the  surface,  tho  fleRliy  part  greasy,  wifl,  and  putrid.  It  presented  the 
ftf)peaninc«  of  having  rcacht^I  the  eighth  or  ninth  nxuith  of  gmtalion.  The  patient 
•bovml  (.iiiiiiideratile  shock  after  the  operulion.  tuit  rallied  tho  next  day,  and  eventu- 
ally rec«»cnrd.  I>r.  Banios  wan  convinced,  not  only  I)y  examinations  made  during 
(ha  extniL'lton  of  tho  fislus,  but  by  the  8uh'4ef|tient  daily  introduction  of  tho  sound. 
that  the  cavity  wa5  continuous  with  the  cervix,  and  that  the  dense  wull  felt  in  no 
iwrpect  differed  from  the  characters  of  uterine  wall.  To  h'la  mind,  even  h  poet- 
exjuomation  could  hardly  have  made  the  case  clearer.  In  the  dtMiuHj^ion 
followed  Dr.  Barnes's  report  it  was.  however,  s^uggested  by  Sir  Spencer  Wells 
olbers  (hat  the  case  was  realty  one  of  mural  pregnancy. 

Bca«,  Zcit.  t  Gcb.  n.  Gvn.,  Bd.  i.  Heft  1. 1877.  p.  58.  f  -/fr'^-.  P-  Ta 
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Dr.  Stanley  P.  Warren,  of  Porltantl,  Maine,  sends  ine  llie  following  histoij, 
which  Kocins  rondusivo:  The  ptLlirnt  mDnstrunled  last  in  January,  1H84.  In  the 
following  May  she  wasatlftrkeil  with  guncnil  peritonitis.  The  28th  of  Oirlobcr  wai 
oom|iutL*<l  a^  thp  pn^bable  tcnniniiR  of  gestation.  At  that  lime  eoittinuou*  cnaii 
likb  jmins  were  (cit  by  the  patienU  The  pre:*cntatiQD  of  the  child  waft  IraiisTrn 
The  cervix  was  not  reached.  For  several  days  the  pniiis  recurred  at  night, 
the  second  week  in  November  It  vras  aN.'erluined  that  the  child  was  deail.  Tbore 
was  no  fnrthcr  expulsii'o  action.  On  December  ^Oth.  after  vain  attempts  ut  di1iit«- 
Uon  of  the  cervix,  CVosarean  section  was  performed,  and  a  female  child,  weij^hiug 
eight  and  a  half  poiiiidit,  was  removed  from  the  utcriue  cavity.  The  patient  died 
from  shuck  twenty-eight  honrb  after  the  operation. 

Acconling  to  KQ<^hcnniei»ler  (Uebur  Ijilhopiidien,  Arch.  f.  (lynaek.,  vi»l.  xTii,  p. 
153).  retention  may  rcnult  from  ubslnictiun  due  to  hardening  of  the  rt'rvix.  to  ear> 
uinonia,  to  HhroJiIs  in  the  lower  »cgu)enl,  anil  where  pregnancy  takr^s  place  in  Ifao 
mdinientJiry  eornu  of  a  one-horned  uterus.  Uetenliori  due  to  obliteration  of  tho 
cervical  canal  he  rejecl.';;  but  1  have  witnessed  three  casc^  of  complete  cH^eIti>ion  <<f 
tho  vaginal  vault,  where  it  was  nccc^^iry  to  dissect  up  a  long  passage  lu  permit  the 
birth  of  the  child,  and  where,  without  artificial  aid,  either  rupture  of  the  ulenu  or 
retention  of  the  child  must  have  resulted. 

The  pathological  processes  prescntiug  tbeiniselvcs  in  case  of  loDg- 
continued  rtitoiition  and  of  misacd  lubor  vary  with  the  entrance  of  air 
into  or  exclusion  of  air  from  the  uterine  cavity.  If  the  atmogphere 
have  free  access  to  the  uterus,  the  fa>tua  undergixa  putrefactive 
changes.  The  soft  parta,  having  been  liquefied,  escape,  leaving  the 
osseous  framework  of  the  fcetus  in  iitero.  This  may  also  be  gradually 
uu)i  partially  disintegrated,  liquefied,  and  expelled,  but  its  coniplcle 
evacuation  is  not  often  effected  by  Nature*B  procestsea.  If,  however, 
the  cervix  be  narrow  or  unyielding,  tho  continuous  pressure  of  tM^me 
projecting  and  pointed  bono  may  penetrate  its  tissues  and  force  an 
exit  through  the  vagina,  rectum,  or  anterior  atMlominal  wall.  A  similar 
irritation  and  peuctration  may  induce  suppurative  metritis,  and,  event- 
ually, fatal  peritonitis,  or  septictemia. 

If  the  air  be  excluded  from  the  utenLs  in  cases  of  retention  indefi- 
nitely prolonged,  the  fcetus  either  becomes  mummified,  and,  forming 
intimate  connections  with  the  uterus  through  the  medium  of  inflam- 
matory products,  remains  in  ntero  without  giving  rise  to  any  symp- 
toms, or  it  may  produce  by  constant  irritation  suppurative  metritis, 
with  abscess  formation  and  the  escape  of  pus  externally.  Acceas  hav- 
ing been  thus  afforded  to  tho  air,  putrefaction  and  its  consequences 
will  then  ensue. 

In  nire  cases  of  prolonged  retention,  the  fffitns  becomes  the  seat  of 
adipocerous  changes.*  (Jalcification  of  the  fcetus  (lithopaedion  forma- 
tion) occurs  probably  in  cases  of  extra-uterine  pregnancy  only. 

The  retention  of  the  dead  fuiitus  is  comparatively  devoid  of  danger. 
Even  if  decomposition  or  putrefaction  of  the  fcDtus  occurs,  it  i» 
common  for  the  producta  of  disintegration  to  be  eventually  eliminated, 


*  \'idt  Case  of  Professor  T.  G.  Thuma^,  N.  Y.  Med.  Juiinial,  vol.  xxi,  p.  103. 


THE  PRKMATURE  EXPULSION  OF  THE  OVUM. 


307 


^ 


without  a  fatul  rosull,  by  natural  efTorts  or  by  the  interveution  of  ob- 
«tetrioaI  art.  There  is  good  evidence,  however,  that  the  dead  faitus 
fluy,  even  if  the  access  of  air  has  been  prevented,  seriously  impair  the 
ptttient*fl  health.  Lately  I  have  witnessed  the  development  of  albu- 
minuria dubsequont  to  the  death  of  the  foetus,  which  diiiappcarcd  npoa 
iho  induction  of  premature  labor.* 

Unless,  therefore,  labor  sets  in  within  two  or  three  weeks  after  the 
deftth  of  the  foetuis  the  induction  of  labor  is  indicated.  The  excep- 
tion to  this  rule  would  be  in  vases  of  twin  pregnancy,  where  one  fa?tua 
waa  still  living-.  In  prolonged  retention,  the  elimination  of  pieces  of 
bono  shonid,  as  far  as  possible,  be  aided  by  the  hand.  If  necessary  to 
diUUe  the  cervix,  care  should  be  taken  lest  spiculse  of  bono  be  pressed 

the  exfianding  body  into  the  uterine  tissues.  Kvery  precaution 
lOuld  be  taken  subsequently  to  render  the  uterine  cavity  aseptic. 
When  the  Ciesarean  section  is  performed  and  the  uterine  tissues  are 
foand  extensively  iufiltruteil,  it  has  been  suggested  that  the  Porro 
operation  may  diminish  the  risks  of  infection.  The  efficacy  of  the 
measore  would  of  course  depend  upon  the  freedom  of  the  |Mirumetria 
from  septic  iuvasion. 
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of  ftbortion. — Disposition  to  abnrtion.— Immediate  oauaes. — Symptoms. — 
fefllet. — Incompl&i*  abortions. — Plfignosi*. — Prognosis — Traatmont. — Prophy- 
lasiSL^Arre«l  of  throfttened  iibortion, — Treatment  of  inevitttblu  ubortiuD. — 
Tmtmcnt  of  neglected  abortion. — Removal  of  fibrinous  polypi. — ^Treatment  of 
miscarriage. 

When  pregnancy  is  interrupted,  during  the  first  three  months,  by 
uterine  eontractiona  leading  to  the  expulsion  of  the  ovum,  the  term 
4^hntion  is  used;  in  the  fourth,  lifth,  sixth,  and  seventh  months — i.  e., 
raSf&e  formation  of  the  phicenta  to  the  time  the  child  becomes 
riable — it  is  proper  to  speak  of  the  accident  as  immature  delivery,  or 
miscarriage;  and,  Hnally,  a  confinement  occurring  from  the  twenty- 
eighth  we«k,  the  earliest  period  of  viability,  to  the  thirty-eighth  week, 
when  the  ftftus  poflseases  every  indication  of  maturity,  is  distinguished 
M  premature  delivery. 

This  purely  artificial  division  is  justified  by  practical  differences 
in  the  symptomatology  and  treatment  of  the  groups  thus  separately 
designated. 

*  Vidf  aim  Babjcee,  On  Puerperal   DiHeiuw.  p.  402.     KEMiifa,  R«t';ation  in 
Vitn  of  the  Dead  Fcotus,  Trans.  Ind.  Stat«  Mod.  Soo.,  1S75. 
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causeii  which  lead  to  the  premature  iktehrrptios  op 

Pregnancy. 

Tho  underlying  causes  of  abortion,  miscarriiige,  and  prematurp 
delivery  are  the  same.  Causes  of  abortion  are  rarely  of  sudden  occor- 
fence.  Usually  the  way  is  prepared,  either  by  changes  taking  place 
in  tho  ovuni,  or  by  ceriaiu  pathological  conditions  affecting  the 
mother.  In  either  of  these  ways  a  disposition  to  al>ortion  is  produced. 
When  once,  an  the  result  of  morbid  change^  the  attachment  of  the 
ovum  to  the  uterus  has  been  rendered  insecure,  causes  usually  inopera- 
tive suffice  to  determine  uterine  coutractions  and  the  time  at  which  the 
expulsion  takes  place. 

The  Disposition  to  Abortioa. — The  disposition  may  be  du©  prima- 
rily to  any  disease  of  tlie  chorion,  of  which  we  have  an  example  in 
sypliilitic  degenoratiou  of  the  villi.  In  most  cases,  however,  death  of 
tho  foitus  precedes  and  leads  to  disease  of  tho  chorion.  Tho  caasca  of 
abortion  resolve  themselves,  therefore,  in  largo  measure,  into  the  causes 
which  produce  dealli  of  the  fujtus. 

Tile  death  of  tlie  faeuis  may  be  due  to  direct  violence,  as  kicks  and 
blows  upon  the  abdominal  walls;  to  diseases  of  the  fetal  appendages 
(cord,  amnion,  chorion,  placenta) ;  to  diseases  of  the  decidua,  especially 
those  which  give  rise  to  hjemoniiago  (before  the  complete  formation 
of  the  placenta,  the  separation  of  the  decidua  from  the  uterus  inter- 
feres with  the  nutritive  supplies  which  go  to  the  fcetus) ;  to  febrile 
affections,  in  which  death  results  either  from  the  high  temperatnre, 
from  associated  diseaseil  conditions  of  the  decidua,  or,  as  in  certain 
acute  infections  diseases,  to  the  dii*cct  transfer  of  the  poison  from  the 
mother  to  the  fcetus;  and,  finally,  to  excessive  anffimio.  Ana^miu  de- 
veloped by  pregnancy  rarely  affects  the  child.  In  acute  anaemia  from 
profuse  haemorrhage,  the  child  may  die  from  asphyxia.  In  times  of 
famine  great  numbers  of  women  abort.  The  disposition  to  abort  ob- 
serveil  in  corpulent  women  is  probably  due  to  tho  fact  that  the  blood 
is  insufficient  in  quantity  and  quality  to  supply  the  wants  of  the 
growing  child. 

The  death  of  the  fcetus  is  followed  by  the  expulsion  of  the  ovum, 
not  usually  at  once,  but  after  a  longer  or  shorter  period  of  time.  Be- 
fore the  third  month,  in  such  cases  of  delay,  the  embryo,  which  con- 
sists of  hardly  more  than  a  heap  of  cells,  may  become  macerated,  and 
absorption  m^y  take  place  after  the  death  of  the  embryo,  Kxcept  in 
cases  of  hydramnion,  )>artial  collapse  of  the  ovum  ensues.  As  soon  as 
the  fcetus  dii;s,  the  circulation  which  passes  from  the  fcstus  to  the  cho- 
rion and  placenm  is  suspended.  The  villi  then  become  obliterated, 
and  uuilergo  fatty  degeneration.  The  decidua  is  affected  by  the  same 
process.  With  the  diminution  in  the  volume  of  the  ovum,  contrac- 
tions begin.     The  villi,  loosened  in  their  attachments  to  the  decidua. 
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ftre  drawn  out,  and  the  decidual  vessels,  exposed  and  subjected  to  in- 
creased presBure,  rupture,  and  haemorrhage  refiuUs.  The  nterine  con- 
tractions are  awakened  and  exercise  an  cxpuUivo  force  upon  the  ovum, 
which  in  its  descent  expands  the  cervix  from  above  downward,  and 
passes  finally  into  the  vagina.  In  the  first  three  months  the  ovum 
in  not  infrequently  expelled  with  membranes  unruptured.  From  the 
end  of  the  third  month  onward  such  an  occurrence  is  rare,  though  1 
hftTe  seen  an  instance  which  happened  in  the  sixth  month.  In  the 
early  months  tlte  expulsion  of  an  intact  ovum  is  associated  with  in- 
oonsideruble  hmmorrhage.  Wlien  the  membranes  give  way,  the  em- 
bryo and  the  flnid  contents  of  the  amnion  escape  first.  With  the 
removal  of  the  oomprossion  exercised  by  the  ovnm  upon  the  inner 
«arfac6  of  the  uterine  walls,  ha'imorrhago  occurs,  which  continues,  us 
a  rule,  until  the  complete  expulsion  or  removal  of  the  membranes  and 
pUceDta. 

Aside  from  tiic  death  of  the  foetus,  with  consecutive  changes  in 
the  chorion  and  dccidua,  and  diseases  of  the  fetal  appendages  leading 
to  death  of  the  fcetue,  tiio  predisposition  to  abortion  may  be  the  result 
of  primary  defects  or  changes  in  the  decidua  alone.  Of  these  changes 
we  recognise: 

1.  Atrophy  of  the  Uterine  Mucous  Membrane. — The  insufficient 
development  of  the  mucous  membrane  exercises  an  injurious  iuiluoncQ 
upon  the  development  of  the 
OTum  in  cases  only  in  which  the 
aerotina  and  the  rcflcxa  are  in- 
Tol vci.  A n  abnornially  small 
and  undovelopeti  scrotinal  sur- 
6ico  may  give  rise  to  a  small  pla- 
centa, or  the  scrotinal  attach- 
ment  may  be  of  such  limited  ex- 
tent that  the  mere  weight  of  the 
OTum  dnigs  it  downward  and 
oonrerts  it  into  a  long,  narrow 
pedicle.  At  other  times,  the  re- 
flexa  may  be  but  partially  devel- 
oped, or  may  fail  altogether,  aud  then  the  ovum,  covered  only  by  the 
chorion,  hangs  by  a  pediculuted  attachment  to  tiie  aerotina. 

In  both  these  cAst>s  the  uterine  contractions,  instead  of  at  onco 
effwling  the  expulsion  of  the  ovum,  may  force  the  ovum  into  the 
cernx,  where  it  may  remain  for  a  time,  nourished  by  the  long  pedicle, 
bat  arro8t«d  in  its  further  descent  by  a  contracted  os  externum.  To 
these  cases  the  term  cervical  pregnancy  has  been  applied.  The  cervix, 
according  to  the  month  of  pregnancy,  is  more  or  loss  spherically  dis- 
tended, and  the  corpus  uteri  above  contracU  dnwu  to  nearly  normal 
dimeuftiona.     As  the  cause  of  this  condition  lies  chiefly  in  rigidity  of 


Fio.  135— Ovum,  with  imptrftHnly  dtpvHopMl 
itrcltttw;  outer surfACw  of  vera.    (OuncAo  i 
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the  OS  ©iteraum,  it  occnre  most  freqnently  in  priuiiparae.  Even  with 
a  patulous  os,  though  rurely,  a  cervical  pregnancy  may  be  produced  by 
tbe  n^stiituuce  and  Qrmucss  of  the  pedicle  attaching  the  ovum  to  the 
uterus.* 

2.  Hypertrophy  uf  the  Mucous  Membrane. — Tliickening  of  the  mu- 
cous membrane  is  the  result  of  cndomotritiRf  and  may  lead  to  abortion 
in  either  of  the  following  ways :  The  several  forms  of  endometritis 
may  give  riae  to  affections  of  the  placenta,  and  thus  prove  fatal  to  the 
footuft,  or  the  thinned,  dilated  vessels  of  the  diseased  decidua  may 
rupttire,  and  produce  sangnineous  effusions  between  the  membranes. 

The  frequency  of  abortion  in  displacements  of  the  uterus  is  prin- 
cipally de]>cndent  upon  associated  endometritis.  In  anteflexion  of  tbe 
uturus,  sterility  is  common,  hut  endometritis  and  abortion  are  rare. 
In  retroflexion,  on  the  contrary,  while  there  is  slight  obstacle  to  con- 
ception, the  congestion  of  tlie  uterine  walls  and  the  altered  conditions 
of  the  uterine  mucous  membrane  render  abortion  a  frequent  occur- 
rence. 

Rigidity  of  the  uterine  walls,  which  interferes  with  their  dne  ex- 
pansion, may  leiid  to  premature  uterine  contractions.  In  this  way  an 
imbedded  libroid  or  carcinoma  may  ultimately  become  sources  of  abor- 
tion. Kxpansiou  of  the  uterus  may  likewise  bo  hindered  by  old  peri- 
toneal adhcBions  or  pelvic  cellulitis. 

Finally,  there  remains  a  class  of  women  in  wh.;se  cases  it  is  impo«- 
sible  to  detect  either  disease  of  the  ovum  or  of  the  genital  organs,  yot 
in  whom  abortion  occurs,  dependent,  so  far  as  onr  present  knowledge 
got?s,  upon  certain  personal  conditions  of  nerte  irritability.  Physical 
and  psychic'jil  sources  of  excitement  which  wonld  bo  of  small  moment 
in  soniL'  women,  in  thein  sulfRL*  to  interrupt  pregnancy. 

lnunediatd  Causes  of  Abortion.— C'hanges  in  the  ovnm  other  than 
rnpturu  and  fjiciipf  of  the  amniotic  fluid  rarely  lead  at  once  and  di- 
rectly to  abortion.  The  proximate  causes  which  induce  contractions 
and  tlie  throwing  off  of  the  ovum  reside  for  the  most  part  in  the  ma- 
ternal system.    They  consist  of: 

1.  Iitffm'(pm.ia  of  the  Gravid  rVfrHs.— When  the  predisposing 
causes  have  operated  to  weaken  the  uttacfiments  of  the  ovum  to  the 
decidua,  nnything  which  determines  the  blood-currents  to  the  uterus  is 
liable  to  produce  extravasations  of  blood  around  the  ovum,  and  awaken 
Dterino  contractions.  Because  of  this  fact,  we  surround  patients  pre- 
disposed  to  abort  with  every  pre<aution  during  the  periotlic  menstrual 
congestion  that  not  even  pregnancy  altogether  suspends.  Fevers,  in- 
flammatory affections  of  the  genital  organs,  excesses  in  coitus,  hut 
foot-baths,  valvular  heart  lesions,  obstructions  to  the  circulation  of  the 
lungs  antl   liver,  may  each  lead   to  rupture  of  the  decidual   Tosisola. 

*W.  ScHutKiN,  I'eber  eervicale  Sfhwangcrsch&ft,  Ztaulir.  f.  Qeburtah.  mid  Oy- 
DOafc.,  Bd.  iti,  II.  2.  p.  408. 
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ore  fre<jiiently  rupture  follows  jars  to  tlio  body  from  Tomiting,coiigh- 
g,  and  stniining,  from  railroad  journeysi  from  violent  exercise,  from 
Id,  mid  the  like. 

The  itnportanct^  of  sppamtin;^  thi;  predisposing;  from  the  immediate 
flMlies  uf  abortion  is  shown  by  the  impunity  with  which  often  per- 
fectly healthy  womenf  with  do  abnormal  oonditions  of  the  goncrative 
j      or^DA,  set  all  the  usual  retitrainU  at  defianco  with  the  intent  to  inter- 
rupt  an  nn*Iesired  pregnancy.     31.  Brillaud   l-anjardiero  relates  the 
case  of  a  peasant  who  took  his  wife,  while  enceinte^  hehind  him  <)n 
hursebaek,  and  starred  off  with  her  at  f  nil  gallop  with  the  view  of  caus- 
ing her  lo  miscarr}'.     Having  thus  thoroughly  sliaken  her,  he  dropped 
her  suddenly  to  the  ground  without  glackcning  his  speed.     This  bnit-al 
niananivre  he  repeated  twice  without  the  least  success.*     On  the  other 
I      band,  vomen  eager  for  offspring,  after  an  abortion,  sometimes  lay 
nndne  stretts  u]K>n  slight  imprudences,  and  nmko  them  the  sources  of 
inorliid  aelf-reproachea,  which  it  becomes  one  of  the  functions  of  the 
I      physiciuu  to  allay. 

^^  2.  I'tfritie  Conirtw/ioti:t prodnreii  by  Injttteutm  which  art  dirtrtly 
^HftroNjrA  th«  Xervt^. — Of  tliis  we  liave  examples  in  the  contractions 
^•wakened  by  frictions  of  the  uterus  through  the  abdominal  walls,  in 
I      the  roflex  contractions  produced  by  stimuli  applied  to  the  breasts,  and 

in  those  excited  by  strong  mental  emotions. 

I  S3riDptoma.^As  the  detachment  and  expulsion  of  the  ovum  cah  not 

possibly  take  i>lace  without  rupture  of  the  decidual  or  placental  vea- 

I      eels,  hjemorrhagc  becomes  the  constiint  and  necessary  result  of  every 

abortion.     In  the  first  two  months  the  haemorrhage  resembles  that  of 

a  profuse  menstruation.     Pain  is  present,  in  part  due  to  uterine  con- 

^^hei-tion.  in  part  to  the  expulsion  of  bloo<l-clot4  through  the  imperfectly 

BKxpanded  cervix.     The  latter  pains  resemble  those  of  obstructive  dys- 

menorrhcTJi.     These  symptoms  last  from  four  to  £ve  days.     As  the 

um  pa^tsea  away  unnoticed,  enveloped    in   the   clot^,  or  piecemeal 

ith  the  decidua,  women  are  apt  to  n'gard  these  early  abortions  as  the 

uormal  recurrence  of  a  retarded  menstrual  period. 

After  the  second  month  prodromal  symptoms  are  rarely  wanting. 

k.mong  these  may  bo  mentioned  fullue^  and  weight  in  the  pelvis,  sa^ 

ul  [Miins,  fre<iuent  micturition,  periodic  labor-like  pains,  and  a  mii- 

ns  or  watery  discharge.     Theac,  followed  by  haemorrhage,  indicate  a 

reatened  abortion.    The  hemorrhage,  if  slight,  may  cease,  and  the 

ncy  go  on    undi-'^turlted.      Usually,  however,  the   haemorrhage 

incraaes  in  amount,  or  after  a  brief  cessation  recurs.     ContriUTtiona 

aet  in,  which  become  more  and  more  pronounced,  until  finally  the 

orum  is  expelled. 

In  a  typical  case  of  abortion,  in  which  the  ovum  is  thrown  off 
fuitire,  uterine  retraction  and  ha;morrhagc  unite  to  effect  the  progress- 
*  T.  Gallau),  Do  I'«rortement  an  point  dc  rue  inMico-k'gitl,  Paris,  p.  24. 
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ive  separalion  from  below  upward  of  the  decidiia  from  the  atcrine 
wtills.  The  ovum  then,  covered  by  the  rcflexa  and  the  detached  dft- 
ctiiua,  is  gniduully  prosacd  downward,  and  dilates  first  the  os  iiitemnm* 
ucxt  the  corvix,  nnd  finally  the  os  externnm.  The  ovjim  paswjs  into 
the  va^ifia,  covered  by  the  dccidua  vetu,  or  drags  the  inverted  deeidna 
after  it.  The  emptied  uterus  then  retracts  down,  and  the  ha?morrbago 
ceuseii.  The  aborted  ovum  is  surrouuded  with  coagulated  blood.  In 
the  first  three  months,  wlien  the  death  of  the  embryo  has  prece<led  by 
a  little  time  the  completion  of  the  abortion,  every  veatige  of  the  em- 
bryo may  be  found  to  have  disappeare<l.  Sometimes,  in  the  third 
month,  a  small  piaccnLa  witti  shrunken  umbilical  vessels  may  now  aud 
then  he  met  with. 

Wfion  iho  extravasation  of  blood  upon  tho  ntorino  surface  of  the 
reru  is  cousiderublo  in  amount,  the  vera  is  sometimes  broken  through, 
and  the  blood  effused  between  the  vera  and  refloxa.  Extravasation 
may  likewise  take  place  between  the  refiexa  and  chorion,  either  in 
consequence  of  tho  rupture  of  tho  refiexa,  or  from  a  htemorrhago  etart- 
ing  from  the  placenta,  which  finds  its  way  along  the  outer  surface  of 
the  chorion,  and  dissects  away  the  reflexa.  The  pressure  upon  the 
ovimij  unless  it  has  previously  undergone  collapse  as  a  result  of  tho 
death  of  the  embryo,  leads  to  rupture  and  escape  of  tho  amniotic  fiuid. 
The  retained  fetal  and  maternal  membranes,  with  the  intcneuing  lay- 
era  of  coagulated  blood,  form  a  mass  termed  a  mole.  When  tho  blood 
coagula  are  fresh,  the  mass  is  termed  the  mola  nanffuine/i  (blood-mole), 
and  when  of  older  date  the  mola  caruosa  (fleshy  mole).  The  cavity, 
which  is  lined  by  the  amnion,  has  usually  an  irregular  surface.  It  is 
Tory  exceptional  for  oxtmvasations  to  break  through  both  chorion  and 
amnion,  and  thus  form  clots  in  the  amniotic  cavity  itself.  Moles  sel- 
dom exceed  an  orange  in  siz.e,  and  usuully  aro  expelled  Iwtween  the 
third  and  fifth  month. 

In  cases  where  abnonnal  adhesions  attach  the  rem  nnd  serotina  to 
the  walls  of  the  uterus,  retained  portions  of  the  maternal  membranes 
may  remain  after  tho  ovum  is  expelled.  In  another  class — and  this  is 
the  rule  after  tho  third  month — the  fetal  membranes  mptnre,  and  the 
embryo  escapes  with  the  liquor  amnii.  While  ordinarily  tl»©  retained 
portions  quickly  follow  the  discharge  of  the  ovum  or  embryo,  it  fre- 
quently happens  that  the  uterus  retracts  ujwn  its  contents,  the  cervix 
closes,  and  a  period  of  repose  follows.  There  is  then  produced  what  ia 
commonly  known  as  an  incomplete  abortion. 

Incompleta  Abortion. — The  various  contingencies  arising  from  these 
cases  of  iucompluto  abortion  are  thus  truthfully  depicted  by  Spiegel- 
berg:* 

3.  Most  frequently  hemorrhage  continues  at  intervals,  spontaneous 

elimination  gradually  taking  place  as,  through  retrograde  changes, por- 

*  SPicoi:LBEBa,  Lelirtiucli  der  UcburtshQlfo,  Jfthr.,  1877,  p.  377. 
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^iont  of  the  rotnincd  membranes  become  sncccssively  loosened  in  their 
•rtaelimenU  to  tbe  uterus. 

2.  In  exceptional  cases  the  hiemorrhage  ccaaea  for  a  time  entirely. 
For  duya,  woeks^  and  even  moutliR,  the  woman  apjienrs  quite  well. 
Then  suddenly  strong  contractions,  accompanied  by  profuse  ha?nior- 
rhage,  usher  in  the  elimination  of  the  fetal  dependencies.  In  a  case 
of  my  own,  three  months  elapsed  from  the  occurrence  of  the  first 
hajimorrimge,  which  ttwk  place  toward  the  end  of  the  tliird  month, 
and  was  quite  insignificant  in  amount,  before  tbe  abortion  was  com- 
pioted.  Meantime,  as  there  were  progressive  abdominal  enlargement, 
Mtppoeed  quickcniugf  and  milk  in  the  breasts,  the  threatened  abortion 
was  ln'Iicved  to  have  been  arrested.  Total  retention,  with  a  long  in- 
ttTvul  of  repose,  is  thought  to  be  due  to  complete  adherence  of  tho 
placenta,  which  continues  to  receive  nutrient  supplies  from  the  uterus. 
Hpiegelberg  belicvfs  that  a  menstrual  i>eriod  is  the  usual  time  at  which 
the  disM^harge  of  the  retained  memliranes  takes  phice. 

3.  Of  more  frequent  occurrence  than  the  foregoing  is  the  putrid 
decom]x>sition  of  the  rel4iined  portions.  It  occurs  chielly  in  cases 
where  there  is  more  or  less  complete  loss  of  organic  connection  between 
the  placenta  and  the  uterus.  Decomposition  in  the  non-adherent  por- 
tions in  produced  by  the  introduction  of  air  during  the  escape  of  tho 
embryo,  or  through  the  subsequent  passage  of  tho  finger  into  the  ute- 
ni«,  or,  where  iwrtions  of  the  ovum  hang  down  into  the  vagina,  by 
absorption  of  septic  matter  from  the  vagina  upward  into  ll»c  uterus. 
Ail  a  result  of  putrid  decomposition,  the  woman  is  exposed  to  septico)- 
miA,  and  infcn^tion  of  thrombi  at  the  placental  site.  Fatal  results  are, 
however,  rare,  ad  decomposition  is  usually  a  late  occurrence,  setting  in, 
Mt  a  rule,  only  after  protective  granulations  have  formed  upon  the 
nterine  mucous  membrane,  and  after  the  complete  closure  of  the  uter- 
ine einnses.  Continuous  fever,  with  intercurrent  attacks  of  hu'mor- 
rlwgft,  is,  however,  set  up,  but  passes  away  finally  with  the  gradual  dis- 
cbaige  of  the  decomjmfied  particles,  while  the  threatening  symptoms 
anbside.  Still,  now  and  then  sepiic  processes  lead  to  an  unfavorable 
termination.     Ijocal  perimetritic  inflammation  is  a  common  event. 

4.  Where  there  is  a  certain  degree  of  relaxation  with  enlargement 
of  the  uterine  cavity,  tho  fibrin  of  tho  extravasated  hlootl  may  become 
depo&itod  about  any  uneven  surface  within  tho  uterus  and  give  rise  to 
■  polypus-shaped  body,  suggestive  in  its  mode  of  development  of  the 
8t4klactite  formations  in  calcareous  caverns.*  Those  so-called  fibrinous 
polypi  generally  develop  around  tho  debris  of  an  abortion,  such  us 
retained  bits  of  dccidua,  placental  remains,  and  portions  of  the  fctul 
membranes.  In  some  cases,  likewise,  thrombi  projecting  from  tJie 
placental  site  become  the  base  of  a  loose  fibrinous  attachment    Plo- 

*  PrnXlTBCX.,  Beitmg  zur  Lehre  von  flbrinOsen  Polrpen,  Arch.  LGynoek.,  Bd.  ii, 
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cental  polypi  give  rise  Tiltiniately  to  beariug-down  paini?  and  intercnr- 
rcnt  htemorrhagea.  They  may  evtin  detomiwse,  and  eiidungw  life  by 
aeptio  absorptiou. 

The  retrograde  changes  that  take  place  in  a  ntorus  after  an  almr- 
tiou  correspond  to  those  winch  occur  in  deliveries  at  full  term.    Wbi-rc 
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Fio.  18S.— Utcnia,  with  bvtiA  ol  m  llbrluoui  puJ^pus  afler  aa  AborUoo.    tPVftnkeL) 


a  suitable  plan  of  treatment  is  not  adopted,  or  where  the  importance 
of  care  in  the  aftcr-niiiimji^'ement  is  not  adequately  appreciated,  sub- 
involution is  apt  to  follow.  Of  all  sources  of  uterine  disease,  none 
takes  precedence  of  a  mismanaged  abortion. 

DiagDOSla. — The  diagnosis  is  based  upon  the  presence  of  puin, 
liiemorrhiigc,  dilatation  of  the  cervix,  and  tho  descent  of  the  ovum. 
U'lieu  the  ovum  can  be  felt  through  the  patnluus  os  the  demonBtration 
is  of  course  complete.  A  soft  polypus  may,  however,  present  a  deccp- 
tivo  resemblance  to  a  small  ovum.     In  ull  cases  of  pregnancy  the  exist' 
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ence  of  hipmorrlmgo  nlone,  oven  wlion  <Jisassociated  from  other  «ymp- 
niB,  render*  the  j>robabiIilie8  of  abortion  sufficiently  great  to  call  for 
ic  exercise  of  every  precaution.  It  is  not  e/wy  to  recognize  pregnancy 
the  early  monlhs,  but  in  doubtful  cases  tl»e  cessation  of  tlie  menses 
towld  be  rcgardwl  a^  iireaumptive  evidence  of  ita  existence. 
The  diagnosis  of  these  pathological  changes  in  the  ovum  and  do- 
aa-  which  pave  the  way  for  abortion  can  not  be  miule  out  with 
Cainty  from  mere  subjective  synij>toms.  Suoli  changes  may  be 
led  u  probable  when  the  size  of  the  uterus  dues  not  correspond 
&e  supposed  period  of  gestation.  Thus,  if  the  uterus  at  the  fifth 
louth  was  no  larger  than  is  usual  at  the  third  month,  the  death  of 
ic  embryo  with  arrest  in  the  development  of  the  ovum  would  be 
tunUty  inferred. 
Wheu  the  physician  is  summone<l  to  a  case  of  hicmorrhage  occnr- 
g  during  pregnancy,  he  shouUi  at  once  examine  the  clots,  where 
ey  have  been  preserved,  for  traces  of  the  ovum.  Tlie  clots  should 
broken  up  under  water,  and  a  careful  examination  made  for  floating 
ages  of  villi.  The  ovum,  when  eT|ielle<l  entire,  is  usually  enveloped 
layera  of  coagulated  blowl,  so  that  without  thorough  search  it  would 
lily  paas  unnoticed.  If  the  coagula  have  been  thrown  away,  and 
phTsician  finds  upon  his  arrival  the  cervix  closed,  so  that  he  can 
t  p«se  his  finger  into  the  uterus  to  explore  it«  cavity,  il  may  be  im- 
ible  at  once  to  determine  whether  the  abortion  has  taken  place 
wholly  or  in  part,  or  whether  the  entire  ovum  still  remains  in  ti/ero. 
The  Bubsidenee  of  all  symptoms  points,  as  a  rule,  to  a  complete  emp- 
tying of  the  uterus,  or  to  an  arrest  of  the  abortion,  though  in  some 
cafies  it  precedes  mole-formation.  A  renewal  of  the  hemorrhage  and 
the  absence  of  normal  involution  indicate  the  continuance  of  the  ovum 
iu  the  utorns,  nr  an  incomplete  abortion. 

Prognosis. — The  prognosis  takes  cognizance,  of  course,  of  the  results 
the  mother  only.  In  the  first  place,  it  may  be  laid  down  in  the  way 
of  broad  general  statement,  that  all  cases  of  spontaneous  abortion  (i.  e., 
excluding  criminal  coses)  not  complicated  with  other  morbid  condi- 
tions are,  under  suitable  medical  guidance,  devoid  of  danger.  But, 
in  the  second  place,  it  must  be  borne  in  mind  that  the  statement  is 
idIt  true  with  the  re^-rvations  that  limit  il,  for  in  point  of  fact  the 
tual  number  of  deaths  from  abortion  is  by  no  nicunn  inconsiderable. 
Thns,  the  deaths  from  this  cause  reported  to  the  Bureau  of  Vital  Sta- 
tistics of  New  York  City  between  the  years  18117  and  I8T0,  inclusive, 
were  one  hundred  and  ninety-st'ven* — a  number  which  falls  short,  in  all 
probability,  of  the  truth,  by  i-easou  of  the  many  circumstances  which 
irecisely  in  this  condition  tempt  to  concealment.  The  total  number 
deaths  during  the  same  {XTiod  from  mctria  was,  according  to  the 

•  I.i'*K.  Ntitiiri',  Drijriii.  tinil  Provcntion  nf  Puerperal  Fever,  Transactions  of  llio 
ftUTtinli«>iiul  Aledtnt]  Coiign»H,  PliiliidvlphiA,  p.  BSO. 
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reports  rendered,  1,1)47.  Hegnr*  reckona  one  abortion  to  ere rjr  eight 
to  teu  full-time  deliveries.  If  this  proportion  be  correct,  it  would 
seem  to  show  that  the  mortality  from  uboriiou  ia  hard)}'  second  to  thst 
from  puerperal  fever  itself. 

Death,  aa  a  couaequeiico  of  criminal  abortion,  is  especially  frequent 
M.  Tardieu  fonnd  that  in  one  hundred  and  sixteen  such  caacs  of  which 
ho  was  able  to  ascertain  the  termination,  sixty  women  died.f  But  eveu 
in  spontaneous  cnsea  death  may  take  place  from  ha'morrhage,  from  seJ^. 
ticiemia,  or  from  peritonitis.  In  many  instances  the  fatal  termination 
is  fairly  atlributablo  to  the  ignorance,  the  imprudence,  or  the  willfiiU 
ness  of  the  patient.  How  far  tho  dangers  of  abortion  may  be  ueutral- 
ized  by  proper  medical  assistance  is  best  shown  by  the  statistics  of 
lur^c  huspituls.  Thus,  I  gatlier  from  the  rei>orts  issued  by  Dr.  John- 
ston during  his  seven  years' mastership  of  the  liotnnda  Hospital,  in 
Dublin,  thiit  in  two  luindred  and  tliirty-four  cases  of  abortion  treated 
in  that  institution  tiiero  was  but  one  death,  and  that  not  from  puer- 
peral trouble,  but  from  mitral  disease  of  the  heart.  Bellevue  Hospital 
is  the  receptacle  annually  of  a  tolerably  large  number  of  women  suffer- 
ing from  incomplete  abortions,  many  of  whom  enter  the  hospital  in  a 
very  unpromising  condition  from  either  excessive  biemorrbage  or  septic 
decomposition  of  the  retained  portions  of  the  ovum.  Yet,  of  the  many 
patients  whose  histories  I  lind  in  the  record-books  of  the  hospital  since 
it  has  been  customary  to  clear  out  the  uterus  in  every  ease  of  incom- 
plete abnrlion,  ail  have  recovered. 

Treatment — The  treatment  ia  divided  into — 1.  Prophylaxis  in  oases 
of  habitual  abortion;  2.  Arrest  of  threatened  abortion;  3.  Meana 
adopted  to  avert  the  dangers  of  a  progressing  abortion. 

Prophylaxis. — Prophylaxis  considers  the  cause  which  underlies,  in 
each  case,  the  disposition  to  repeated  abortion.  One  of  the  princiiml 
of  these  causes  is  syphilis  in  one  or  both  parents.  It  is  Just  in  these 
cases  that  tlie  triumph  of  the  mercurial  treatment  has  been  most  com- 
plete. The  treatment  should  he  addressed  to  the  parent  afleotod,  or 
both  parents  should  be  subjected  to  the  same  treatment. 

Among  local  conditions  amenable  to  treatment  may  be  mentioned 
endometritis,  displacements,  and  perimetritic  iutlammations.  In  re- 
troflexions and  retroversions,  the  best  results  often  follow  the  replace- 
ment of  the  uterus  and  the  employment  of  a  suitable  pessary.  No 
harm  resultsfrom  the  use  of  pessaries  during  pregnancy.  Theyshould, 
however,  be  watched,  on  account  of  possible  vaginal  irritation.  After 
the  completion  of  the  third  month  they  should  bo  removed,  as  the 
ntenis  then  remains  in  place  without  artificial  assistance.  When  back- 
ward displacement  of  the  uterus  follows  abortion,  reposition  aids  nor- 

*  nEQAiL.  Doitrl^  ziir  Pftlhologie  des  Eies,  Monat^chr.  f.  Gcburt^lE.,  Bd.  xxi 
(supplement),  p.  34. 

t  T.  GALLjkau,  De  ravortemont  au  point  de  vue  mfdico-l^gol,  Paris,  1678,  p.  iS. 
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mal  iriTolution.  When  endometritis  is  secondarj/  to  extensive  cerrical 
iAoeration  the  Kinmct  operation  ia  indicutod. 

In  curoinotnu  and  large  fibroidt}  troaimont  is  powerless.  Where, 
in  «ucli  cxiscs,  sterility  does  not  exists  happily  fur  the  mother,  the 
aHBuciatcd  morbid  conditions  of  the  uterine  mucous  menibmne  und 
the  rifpdily  of  the  uterine  wolbt  leud  commonly  to  the  death  of  the 
OTum  and  premature  uterine  contractions.  Where  a  small  fibroid  in 
the  posterior  uterine  walls  leads  to  sterility  by  the  production  of  rctro- 
flcxioUf  a  pessary  may,  after  replacement, at  times  be  used  with  benefit. 

One  abortion  sometimes  follows  another  in  rapid  succession  in 
newly  married  woiiK'n.  While  the  tirest  aborlion  may  have  been  due 
to  some  accidontjil  cause,  the  sequence  is  often  kept  up  by  a  morbid 
condition  of  the  endometrium,  generated  by  the  shortness  of  the  inter- 
val between  the  pregnancies,  which  does  not  allow  time  for  the  detach- 
ment of  the  deciduaand  the  restoration  of  the  membrane  to  a  normal 
condition.  In  such  cases,  curetting  is  often  of  service,  and  a  six  weeks' 
abstention  from  sexual  intercourse  may  be  usefully  enjoined. 

in  certjiin  diseases  of  the  placenta,  in  which  the  respiratory  func- 
tion of  the  organ  had  suffered  any  marked  diminution.  Sir  J.  Y. 
SimpflOD  believed  he  hud  succecdin]  in  averting  liie  death  of  the  fuetns 
by  increasing  the  oxygen  in  the  blood  of  the  mother,  througli  the  ad- 
ministration of  chloriite  of  potash.*  Chlorate  of  poliu^h  may  he  given 
in  doiies  of  twenty  gniin^,  three  times  daily,  for  weeks  at  u  time,  with- 
out injury  to  the  mother.  Though  it  \u\s  not  always  rendered  me  the 
hoped-for  service,  the  experience  of  other  physicians,  among  whom  I 
may  mention  Pr.  Fordyce  Barker,  appears  favorable  to  ita  employ- 
ment 

In  the  class  of  cjises  in  which  abortion  results  neither  from  disease 
of  the  ovam  nor  of  the  uterus,  but  seems  dependent  upon  some  [)e- 
caliar  condition  of  nerve-irritability,  the  patient  should  not  only  avoid 
every  known  means  of  awakening  uterine  contractions,  but  should 
exercise  the  utmost  caution  at  the  recurrence  of  the  menstrual  epochs. 
Eflpecinlly  at  the  terminations  of  the  second  and  thir<l  months  a  week's 
quiet  in  hod  should  be  insisted  upon.  Dr.  E.  J.  Jenksf  recommends 
the  vibunium  prunifolium  in  cn»es  where  the  habit  of  aborting  ha.s 
been  formed.  He  writes :  "  My  mmle  of  prescribing  the  viburnum  is  to 
have  the  patient  take  from  a  half-teaspoonful  to  a  teospoonful  of  the 
fluid  extract  four  times  a  <luy,  beginning  at  least  two  da3's  before  the 
menstmal  dale,  and  continuing  it  not  only  during  the  usual  periwl  of 
the  menstrual  tlow,  but  two  days  longer  than  tlmt  discharge  continues 
wb«n  the  woman  is  not  pregnant."  From  the  fourth  month  onward, 
the  danger  of  the  occurrence  of  abortion  rapidly  diminishes. 

•  Sir  J.  V.  Smpsos,  Obstetric  Memoirs,  edited  by  Priestley  wid  Storer,  Edin- 
burf^h.  IHAV  vol.  i,  p.  400. 

f  JX.HK8,  Viburnum  Pninifotiiim,  Tinns.  of  the  Am.  Gyniecol,  Soc,  vol.  i,  p.  180. 
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The  Arrest  of  a  Threatened  Abortion.— Arrest  may  be  oocomplishwi 
in  cases  in  which  the  death  of  tlie  ovum  has  not  taken  plaoe,  and 
where  the  bwuiorrhage  arises  from  a  alight  detachment  onlv  of  the 
decidua  or  phiccuta. 

In  every  ca^e  of  threatened  abortion  occurring  in  the  early  niontlis. 
ft  careful  examination  should  be  instituted  to  atfcertain  whether  retro- 
flexion  or  retroversion  exists.  In  tlie  genu-pecioral  position,  replace- 
ment is  easy.  If  the  fundus  is  slowly  raised  by  two  tingers  introduced 
into  the  vagina,  so  soon  as  the  horizontal  line  is  reached  tho  ntcnis 
falls  forward  of  its  own  weight.  Ucplacement  alonc»  in  certain  cases, 
BuHiees  to  relieve  tho  conge.stion  whicli  furnishes  the  immediate  catue 
of  the  abortion. 


In  a  pu]M_>r  rend  by  Dr.  J.  A.  Dolfirts  before  the  Obstctricul  Section  of 
Ninth  IntiTuatiousil  Medical  Conyress,  entitled  The  Tn'atiueut  ttnd  Rt^tontii 
of  the  Cervix  Uteri  during  Pregnancy,  that  distinguished  French  nccnuehcor 
advocated  tlie  performance  of  trHclu'lurrhaphy  in  certain  cases  of  cen'ical  lac* 
eration  during  pregnancy,  as  a  mL'una  of  averting  ilireatencd  abortion. 

The  subject  in  of  8uch  importauce,  that  I  take  this  opportunity  of  relating 
the  following  personal  experience: 

Mrs.  X.  wftii  marri(;d  at  the  age  of  twenty.  Ten  months  later  she  gave  birth 
to  a  vigorous  child,  which  weighed  ten  pounds.  The  cervix  woh  lorn  on  the 
left  aide  to  the  raginul  junction.  Three  months  after  the  birth  of  the  fln<t  child 
site  became  again  pregnant.  Very  early  in  pregnancy  she  had  re|)eated  atcackii 
of  htemorrhnge,  with  continuoua  Rero-sangu indent  diAcharges.  At  the  end  nf 
six  ni<.inth.4  i^lie  >rave  birth  to  a  child  which  lived  for  a  few  hours.  The  placenta 
vfas  firmly  iidhercDt  and  was  to  a  great  extent  impaired  in  its  functions  by  the 
prciteuce  of  white  iufurctions. 

lu  childbed  the  uterus  became  displaced  backward,  so  that  \ts  reposition 
was  necessary.  Owing  to  continued  san^^uinolent  discharfrL'A,  al  the  end  of  five 
weeks  the  uterine  cavity  was  curetted.  This  was  fallowed  within  four  weeki 
by  the  symptoms  of  a  new  pre^^nnncr.  Agnin  the  |>atient  had  heemorrliages, 
sero-sanguinoient  discharges,  and  intermittent  gmins,  and  was  confined  almost 
constantly  to  her  bed.  As  she  was  earnestly  desirous  of  <7irrying  her  child  to 
term,  she  eagerly  accepted,  when  gestiition  was  three  months  advanced,  my 
proposition  to  jwrforra  Kmmet's  operation.  Tht-  result  was  immi-diate.  TTie 
pains,  the  discharges,  the  hseniorrhages  c«at»ed  as  if  by  magic.  The  patient  felt 
herself  perfectly  well,  and  at  full  term  gave  birth  to  a  girl  weighing  seven 
pounds. 

Puin  in  the  back  during  pregnancy  should  be  regarded  by  women 
as  a  warning  for  them  to  temporarily  abstain  from  their  ordinary  avo- 
cations. With  ever  so  slight  a  haamorrhage,  they  should  at  onco  bo 
made  to  lie  down  and  keep  perfectly  Btill.  Simple  turning  in  bed  may 
start  up  fre.th  bleeding.  Restlessness  and  mental  excitement  should  l>e 
allayed  by  opiates  in  fnll  doses.  Ice  to  the  vulva,  cold  cloths  to  the 
abdomen,  and  the  internal  administration  of  haemostatics,  are  not  indi- 
cated. The  fluid  exliact  of  viburnum  prunifolium  is  recommended 
by  Dr.  Jenks,  in   teas|>oonful  doses  every  two  or  three  hours,  as  long 
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AB  its  use  aeeraa  to  be  domunOed.*  The  author's  somewhat  limited 
exiM»rienoc  has  appeared  fuvonible  to  tlip  claims  put  forth  for  tlio 
viburnum  m  a  nteriue  sedative.  Where  ilie  fttrogoing  me-usures  prove 
8uccc«eftil,  it  is  a  safe  rule  to  keep  the  patient  in  bed  for  a  week  after 
the  final  disappearance  of  the  threatening  ByniptonH. 

In  cases  of  ascertained  death  of  the  fuetus,  and  in  those  of  iuevi- 
teblo  abortion,  all  measures  calculated  to  retard  the  emptying  of  tho 
uterus  tibould  be  at  once  abandoned. 

In  the  first  four  months  there  are  no  nneqnivocal  signs  of  the  death 
L.tf  the  f<[*tus.  From  the  middle  of  pregnancy  onward  death  may  be 
mined,  if,  after  repeated  examinations,  the  absence  of  the  fetiU  heart- 
aonnds  and  fetal  movements  is  confirmed. 

The  signs  of  iDeviuible  abortion  are  profuse  htemorrliago,  clots  dis- 
charged from  the  uterus,  dilatation  of  the  cervix  from  the  descent  of 
the  ovum,  and  a  patulous  condition  of  the  o»  cxt4;mum.  Other  symp- 
toms consist  of  persist4?nt  uterine  contractions,  escape  of  the  amniotic 
Auid,  and  the  presence  of  tlie  embryo  or  of  portions  of  the  ovum  in 
the  discharged  clots.  How  far  the  ordinary  signs  may  in  given  cases 
prove  delusive,  is  shown  by  a  remarkable  one  reported  by  Scanzoni,  of 
a  woman  who  was  seized  with  profuse  metrorrhagia  in  tho  third  mouth 
of  pregnancy.  Great  numbers  of  clots  were  discharged.  As  all  hopes 
of  MTing  the  ovum  were  abandoned,  ergot  was  used  in  large  doses,  a 
tampon  was  placed  in  the  vagina  for  thirty-six  hours,  a  sound  was  em- 
ployed to  explore  the  uterus,  and  finally,  as  the  bleeding  continued  for 
three  weeka,  an  intra-uterine  injection  of  a  weak  solution  of  perchloride 
of  iron  waa  resorted  to.  Eight  weeks  Inter  the  patient  quickened,  and 
presented  the  distinctive  evidences  of  a  pregnancy  advanced  to  tho 
sixth  month-t 

The  Treatment  op  Inevitable  Aboution, 

In  the  treatment  of  inevitable  abortion  it  is  proper  to  distinguish 
between  cas^  of  abortion  proper  and  tliose  of  miscarriage.  To  avoid, 
however,  needless  repetitions,  it  is  only  points  of  distinctive  difference 
to  which,  at  the  close,  attention  will  be  directed.  The  management  of 
premature  deliveries  differs  in  no  respect  from  that  of  confinement  at 
term. 

In  the  first  two  months  little  treatment  besides  rest  iu  bed  for  a 
fftw  days  is  ordinarily  ri'quirefl.  In  the  exceptional  cjwws  the  treat- 
ment dws  not  differ  from  that  m  the  haemorrhages  of  the  non-preg- 
nant nterns. 

In  tho  third  month  we  distinguish — 1.  Cases  in  which  the  ovum 
19  thrown  off  entire;  3.  Coses  in  which  the  sac  ruptures  and  the  em- 
bryo escapes  with  tho  discharged  Buid. 

•  Jkkks,  ioe.  eit.,  p.  130. 

t  ScAnoxi,  Lchrbui'b  dcr  Qcburtshmfc,  Wicn,  1807.  r-  B3. 
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1.  When  ia  the  third  month  the  ovum  is  thrown  off  without  rupt- 
ure of  the  fetal  menihruncs,  the  lieemorrhagc  rarely  assumes  dangerous 
proportions.  The  uterine  coutractions  press  the  ovum  into  the  cervii, 
which  ililutes,  and,  in  priniipara?,  becomes  soineuhut  elongated.  Ab  the 
ovum  descends,  the  body  of  the  purtiuUy  emptied  uterus  retraeU.  The 
effused  blood  coagulates  iu  thin  layers  between  the  ovum  and  the  ntei- 
ine  walls.  The  ovum  forms  a  tampon,  which  fUla  the  cervix  and  n- 
strains  the  h.Tmorriiage. 

No  active  treatment  is,  therefore,  demanded.  A  carbolized  vaginal 
douche  may  bo  used  twice  a  day  us  a  measure  of  cleanliness.  All 
attempts  to  disengage  the  ovum  with  the  titiger  should  be  avoided,  as 
endangering  it-s  integrity.  The  vaginal  tan)[>on  is  unnecessary.  It 
should  only  be  used  as  a  safeguard,  wliere  [tatients  live  at  a  disUnoe 
from  medical  assisbince  and  can  only  be  visited  at  long  int«rval&  As 
it  is  never  eertain  that  the  rupture  of  the  ovum  may  not  take  ploee 
during  the  eouriie  of  its  expulsion,  tlie  tampon  may  in  such  cases  be 
employed  iu  auticii)ation  of  a  possible  increase  of  hiemorrhage  from 
sudden  collapse  of  the  menibruues.  In  multipara?  the  ovum  seldom 
remains  long  in  the  cervix.  In  priniipara:,  on  the  otlier  hand,  the 
tardy  dilatation  of  the  os  externum  may  lead  to  a  retention  of  the 
ovum  in  the  cervix,  lasting  for  days.  Aa  this  condition  is  extremely 
painful,  it  is  allowable  to  dilate  the  os  externum  with  the  index-finger, 
with  Gooflell's  steel  dilator,  or  even  by  incisions  through  the  ring  of 
cireular  fibers  which  furnish  the  cause  of  delay. 

Small  portions  of  the  deeiduavera  sometimes  remain  attached  to 
the  uterine  walla  after  abortion.  They  commonly  do  no  harm,  but 
are  discharged  with  the  lochial  secretion.  The  amount  of  the  latter 
after  abortion  is  not  usually  large  where  the  ovum  ha*  Iw^en  expelled 
entire.  It  is  for  the  most  part  watery,  and  does  not  usually  last  longer 
than  a  week.  A  protracted  bloody  discharge  may,  however,  be  main- 
tained by  decidual  retention.  This  is  most  apt  to  result  from  meddle- 
some iuterfercuoe  with  the  intact  ovum,  or  in  criminid  abortion  when 
the  expulsion  of  the  ovum  has  not  been  preceded  by  gradual  changes 
iu  the  decidual  uterine  attachments.  The  decidna  can  be  safely  and 
easily  removed  by  meaus  of  the  dull-wire  currette.  Peliminary  dilata- 
tion of  the  cervix  is  rarely  called  for.  As  an  after  precaution  against 
infection,  cotton  soaked  iu  compound  tincture  of  iodine  should  U* 
passed  into  the  uterine  cavity  by  means  of  the  ordinary  applicator. 

2.  When  the  sac  ruptures  and  the  Uquor  amnii  escapes,  the  ri*- 
moval  of  the  pressure  exerted  upon  the  uterine  wall  by  the  intairt 
ovum  is  followed  by  profuse  hffimorrhago  from  the  ntero-placental 
vessels. 

The  diagnosis  of  rupture  may  be  made  either  from  finding  the 
embryo  in  the  clots,  or,  in  the  case  of  a  dilatofl  cervical  canal,  by  the 
direct  examiuation  of   the  uterine  cavity.     Although   after  rupture 
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portions  of  the  onim  may  still  be  felt,  wo  miss  the  smooth  surface 
of  the  fliictiittting  amuiotic  sac.  Wheu  the  embryo  can  uot  bo  found, 
ajiU  the  eervix  is  elosed,  profuse  hiemorrhage  alone  would  render  the 
occurrence  of  rupture  extremely  probable. 

The  principles  of  treatment  in  these  eases  are  very  eimplc.  The 
indie^itious  are>  to  check  the  h*morrha<;e  and  to  unipty  the  uterus. 
As  to  the  best  methods  of  attaining  these  results,  opinions  widely 
differ. 

When  cases  are  treated  with  rest  in  bed,  the  internal  administration 
of  ergot,  and  cold  clottiK  applied  to  the  atMlonien  and  vulva,  tlic  loss  of 
blood  is  Udually  considerable,  but  the  most  of  them  temiiiiate  favor- 
ably. In  flome,  however,  tlie  hajmorrhajje  may  prove  so  severe  as  even 
to  threaten  life.  Now,  it  is  in  every  way  desirable,  for  t)ie  future  wel- 
fnro  of  the  patient,  to  restrain  the  hemorrhage  within  the  narrowest 
limits.  The  most  effectual  means  of  arresting  the  ha'Uiorrliage  is  to 
clean  out  the  uterus.  If,  thurcfore,  the  physician  at  the  time  of  his 
visit  finds  the  cervix  sufticiently  dilated  to  allow  him  to  introduce  his 
finjrer  into  the  uterus,  he  should  not  hesitate  at  once  to  remove  the 
retJkined  portions  of  ovum.  If  the  vagina  is  thoroughly  disinfected 
and  the  hands  are  surgically  clean,  the  operation  is  absolutely  devoid  of 
tltuiger.  It  docs  not  requiru  anyeonsiderablc  amount  of  technical  skill, 
while  the  immediate  results  are  in  the  highest  degree  satisfactory. 
The  jmtient  should  be  plfu?4Ml  crosswise  in  bixJ,  M'ith  the  hip?  drawn 
well  over  the  edge.  The  legs  should  bo  Hexed  and  the  thighs  held, 
where  assistants  can  be  obtained,  at  right  angles  to  the  body,  to  secure 
the  greatest  degi*ee  of  relaxation  to  the  perina-uui  and  abdominal  walls. 
The  right  index-finger  should  then  bo  pas^td  into  the  I'agina  untl 
thn^ugh  the  cervical  canaK  tvliile  the  left  Jmnd,  placed  upon  the  abdo- 
men,  grwiually  presses  the  litems  down  into  the  pelvic  cavity  so  as  to 
bring  it  within  reach  of  the  examining  tinger.*  This  portion  of  the 
#Ct  should  he  performed  slowly,  while  every  effort  is  made  to  divert  the 
^•tti*ntion  of  the  juilient.  Hasty  nmnipulaliuns  invuriably  excite  in  ihe 
most  willing  of  patients  the  full  resistance  of  the  abdominal  walls. 
When  the  point  of  the  tinger  reaches  the  oa  internum,  it  is  sometimes 
necessar\'  to  pause  for  a  minute  or  two  l<>  await  a  sufficient  degree  of 
dilatation  to  allow  the  finger  tfl  pass  beyond  the  insertion  of  the  nail. 
When  the  right  finger  is  used,  it  should  be  made  to  pass  upward  with 
its  dorsal  surface  along  the  left  side  of  the  uterus  to  the  opening  of  the 
Failnpiau  tulw.  thence  across  the  fundus  to  the  right  side.  As  the  tip 
of  the  tinccr  [wiaaos  down  upon  the  right  side,  it  presses  the  dotached 

•  Pni!"*«w»r  A.  R.  .Simwox  (Tmnsoctions  of  the  Edinbttrgh  Ob«letri(;»l  Society. 
T«L  It,  p.  2i7|  rwxinimrn.is  drawiiiff  down  the  ulorun  by  means  of  volwllum- 
ftrffi'p*  «rt8ched  to  the  aiitfrior  Up  of  Ihe  cervix.  I  hnvc  emco  seen  extreme  tiiemtir, 
rhjiK**  follow  this  manoeuvre  jftevvnth  mniith  of  pref^ancy^  and  now  feel  snin« 
besitatti^n  about  its  emplorment.  at  tea^l  iii'the  later  months. 
2t 
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omm  before  it  toward  the  os  internum.  By  the  time  the  finger  has 
thus  made  the  circuit  of  the  uterus,  the  ovum  in  pressed  into  the  cervical 
canal,  and  thence  pjissea  easily  into  the  vujpna.  With  the  left  finger, 
the  movement  is  exactly  the  reverse.  The  finger  j)as80a  lirst,  witli  iu 
dorsal  surface  directed  to  the  right  side,  from  the  right  Fallopian  tuho 
oornss  the  ftmdus,  and  downward  along  the  left  side  of  the  utLTiia. 
The  only  resistance  the  finger  meets  ia  at  the  placental  insertion,  where 
a  certain  amount  of  mauipulatiou  is  required  to  complete  the  detach- 
ment.* 

Where  the  uterus  can  not  be  pressed  down  within  reach  of  the 
index-finger  by  force  exerted  above  the  symj)liy!jis  pubis,  it  is  permts- 
sihle  to  introduce  the  hand  inl^  the*  vagina;  but,  in  euch  a  caae,  the 
fingers  are  apt  to  become  cramped,  and  freedom  of  manipulation  ia 
impaired.  A  better  means  of  overcoming  the  ditlieulty  oonsista  in 
the  administration  of  an  ana?sthetic  In  cases  of  extreme  anwrnia 
chloroform  should  be  discanied  as  too  dangeroas.  Kther,  however, 
has  often  seemed  to  me,  on  the  contrai'y.  to  possess  a  stimulating  action, 
and  it^  use  to  bo  followed  by  increase  in  the  volume  and  force  of  the 
ptdse.  The  relaxation  produced  by  the  ansesthcLic  makes  it  easy  to 
depress  the  uterus  down  to  the  pelvic  floor,  where  it  can  be  reached 
with  companitive  ease.  After  the  removal  of  the  ovum,  the  cavity  of 
the  uterus  should  be  washed  out  with  a  stream  of  tepid  carbolised 
water,  in  order  to  bring  away  any  small  detached  portions  of  the  ovum 
and  decidna.  In  the  manual  extraction  of  the  ovum,  deliberation  and 
perseverance  are  the  main  elements  of  success. 

If,  when  the  patient  is  first  seen  by  the  physician,  the  cervix  is  not 
sufficiently  dilated  to  allow  the  finger  to  pass  without  force,  the  Tagi- 
nal  tampon  should  be  employed.  The  tampon  restrains  tlie  haemor- 
rhage, stimulates  the  uterus  to  contraction,  and  allows  time  for  the 
employment  of  measures  to  rally  a  patient  exhausted  by  profuse  losses 
of  bluud.  The  material  of  which  it  is  made  is  a  matter  of  indifference. 
provided  only  it  fills  tlie  vagina  to  its  utmost  capacity.  In  cases  of 
urgent  need,  a  soft  towel,  handkerchiefs,  stripe  of  cotton  cloth,  damp- 
ened cotton-wooi,  aud  the  like,  may  bo  seized  upon  to  meet  a  temporary 
emergency.  The  time-honored  sijonge,  ou  account  of  its  porosity,  is 
least  deserving  of  favor.  When,  however,  the  physician  proposes  to 
leave  his  patient  for  a  number  of  hours,  the  mere  hasty  filling  of  the 
vagina  through  the  vulva  will  not  suffice.  On  the  contrary,  the  high- 
est degree  of  safety  can  only  be  secured  by  the  closest  observance  of 
the  rules  of  art. 

The  first  essential  of  u  good  tampon  is  that  it  be  carefully  packed 
aronnd  the  cervix  uteri,  and  fill  out  the  more  dilat^iblo  upi>er  portion 
of  tlie  vagina.  This  can  be  accomplished  only  by  the  aid  of  a  specu- 
lum. The  method  I  usually  employ  is  one  the  credit  of  which,  so  far 
•  Vidt  HCter,  Compendium  der  geburtshOlQichen  OperatioiKa.  p.  22^ 
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u  the  gencrul  features  nrc  concerned,  1  believe,  bclungs  to  Dr.  Marion 
Sims.  It  cunmsts  iu  soaking  absorbent  cotttm  in  carbolizcd  water, 
(two  per  cent)  and,  after  pressing  out  any  excess  of  Huid,  in  forming 
from  the  cotton  a  number  of  flattened  disks  of  about  the  size  of  the 
tnido-dotlar.  After  the  vagina  has  been  thoroughly  washed  with  a 
carbolixed  or  boric-acid  solution  the  patient  is  phtced  in  tlie  latero- 
prone  position,  and  the  jwrinienm  retracted  by  a  Sims  speculum. 
The  dam])ened  cotton  disks  are  introduced  by  dressirig-furceps,  and, 
nnder  the  guidance  of  the  eye,  are  packed  first  around  the  vaginal  ]K>r- 
tioD,  then  over  the  os,  and  thence  the  vagina  is  filled  in  from  above 
dowTiwnnl  until  the  narrow  portion  above  the  vestibule  is  readied.  No 
ther  plan  of  tamponing  with  which  I  am  acquainted  can  compare  in 
Mlidity  and  effeciiveneRs  with  this.  Its  removal  is  accomplished  by 
the  detachment  with  two  lingers  of  a  portion  at  a  time.  This  part  of 
the  procedure  is  moderately  painful.  Many  metliods  have  been  sug- 
gested to  overcome  in  the  removal  the  necessity  of  introducing  the 
finger  into  the  vagina.  A  very  ingenious  one  consists  in  attaching  the 
cotton  to  a  piece  of  twine  so  as  to  form  a  kite-tail,  which  can  be  with- 
drawn by  simply  making  tractions  upon  the  extremity  of  the  string 
ft  hanging  outside  the  vulva.  Professor  I.  E.  Taylor  uses  a  roller- 
adage.  It  is  etliL'ient,  and,  like  the  kite-tail  described,  can  be  easily 
removed,  l^r.  F.  P.  Foster*  advises  the  use  of  the  lamp-wicking  afi  a 
material  for  the  tampon. 

No  tampon  should  be  allowed  to  remain  in  the  vagina  much  over 
twelve  honr&,  and  after  its  withdrawal,  before  proceeding  to  the  exami- 
nation of  the  uterus,  the  vagina  should  be  cleansed  by  an  injection  of 
tepid  carbolized  water  (  3  ij  ad  Oj).  Often  the  ovum  is  then  found 
in  the  upper  portion  of  the  vagina  or  tilling  up  the  cervix.  If  this  is 
not  the  case,  and  the  cervix  is  not  dilated,  so  that  manual  extraction 
may  easily  be  performed,  another  tampon  should  be  introduced. 

It  is  customary  from  the  outset  to  sustain  the  action  of  the  tampon 
by  the  atiministration  of  ergot,  either  in  the  form  of  the  fluid  extract 
(thirty  drops  every  three  to  four  honrs),  or  of  a  solution  of  ergotin, 
given  hypodermically  (ergotin,  gr.  xij,  glyoerinre,  3j,  ten  minims 
twice  in  the  twenty-four  hours.  In  wumeu  with  abundant  adipose 
tisBVO  the  injection  should  be  mndc  into  the  subcutaneous  tissues  of 
the  lower  abdomen.  Iu  others,  the  outer  surface  of  the  thigh  should 
be  selected). 

II  the  patient  ia  collapsed  from  loss  of  blood  after  tamjioning,  opi- 
Ateo,  tea,  and  alcoholic  stimulants  should  be  administered,  tlie  latter 
in  smmll  but  frequently  repeated  <juantities,  until  the  cerebral  ansmia 
is  relieved  and  the  capillary  circulation  restored. 

IU  after  the  removal,  the  cervix  is  found  not  to  be  dilated,  a  third 
tampon  may  be  introduced,  and  left  in  situ  for  another  period  of 

*  Fo8TER>  N.  V.  Med.  Joar.,  Jane,  1880. 
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twelve  hours.  Tlie  employment  of  the  tampon  is  not,  hoirever,  to  be 
recommended  for  a  period  much  exceeding  twenty-four  hours.  Its 
continued  use  id  apt  to  irritate  the  vagina.  In  spite  of  carbolic  sciO, 
it  acquires  an  offensive  odor.  It  generates  septic  matters,  which,  in  the 
long  nin,  creep  upward  through  the  cervix  into  the  uterine  cavity, 
and  produce  dt'conijjositioii  of  the  o^nini.  I  prefer,  therefore,  in  cabta 
of  undilatcd  cervix,  after  twenty-four  hours  of  vaginal  tamponing,  to 
resort  to  tupeh)-teul8.  The  tupelo-tent  is  mast  easily  introduced 
when  the  patient  is  placed  upon  her  U^ft  side,  with  tlie  periuwum 
drawn  back  by  Sims'a  speculum,  and  the  anterior  lip  of  the  cervix 
drawn  down  and  tuteadied  by  a  tenaculum  (Sims's  metliod).  It  may, 
however,  in  the  absence  of  an  assistant,  be  introduced,  with  the 
patient  on  her  back,  by  the  aid  of  a  jmir  of  strong  dressing-forceps. 
It  should  be  touL,^  enough  to  pass  well  up  through  the  os  internum. 
Before  use  the  leiil  should  be  immersed  for  a  moment  in  carliolijced 
waLiT,  and  then  dipped  in  iodoform.  Within  six  to  twelve  hours 
the  tent  uhouM  be  removed,  and,  after  a  preliminary  vaginal  douche, 
manual  extraction  be  proceeded  with  in  accordanco  with  the  mles 
already  given. 

In  manual  delivery  it  is  desirable  to  remove  the  decidua  as  well  as 
the  ovum.  AVlten  the  cervix  is  patent  this  is  easy,  as  the  deiudua  is 
then  detached  from  the  uterine  walls.  When  the  cervix  is  unchangwl 
the  detachment  is  usually  incomplete.  In  such  cases  it  is  advisable  to 
resort  to  the  curette,  should  the  symptoms  make  action  necessary. 

Inside  the  uterine  cavity  ovum-forceps  should  be  used  with  cjtnlion. 
I  do  not  deny  its  Bervieeability  or  convenience  on  occasions.  Its  use, 
however,  does  not  furnish  the  certainty  that  the  uterine  cavity  ha^ 
been  completely  emptied,  which  is  obtained  by  the  exploring  finger. 
When,  however,  the  rotaincfl  portions  of  the  ovnm  have  for  the  most 
part  left  the  uterine  cavity,  and  occupy  the  cervical  canal,  the  delivery 
may  at  times  bo  advantageously  haste^iied  by  placing  the  patient  upon 
her  side,  and,  with  the  cervix  well  brought  into  view  by  a  Sims  spec- 
ulum,applying  the  ovum-forceiia,  under  the  guidance  of  the  eye,  within 
the  cervix  to  the  sides  of  the  placenta  (Skene).  But  great  care  re^jnlrcs 
to  be  exercised  not  to  break  away  the  fragile  structures  and  leave 
material  portions  behind. 

Under  like  oircumstancos,  Hoening*  recommended  a  modification 
of  Crede's  method  for  expression  of  tlie  placenta.  With  the  patient 
lying  upon  the  back,  the  operator,  according  to  Uocning,  sliouM  seek 
to  compress  the  body  of  the  uterus  between  the  left  hand,  laid  above 
the  symphysis  pubis,  and  two  fingers  of  the  right  hand  introduced  into 
the  vagina.  The  measure  is  only  pmoticable  when  tlie  ovum  has,  to  a 
great  extent,  pa,ssed  from  the  uterine  cavity.  It  is  more  likely  to  he 
followed  by  the  retention  of  the  decidua.  As  it  is  somewhat  painful, 
•  HoEXi.va,  Scanzoni's  Bcitritge,  BU.  rii.  p.  S18. 
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and  requires  for  nucccss  lax  abdominal  parietes,  it  possesses  a  limited 
rmogo  of  ii]i|ilictkhility. 

TtMtmeQt  of  Neglected  Abortion.— Where,  following  abortion,  the 
uCerns  baa  onoo  been  completely  evacuated,  haemorrhage  ceases.  A 
eltght  lochial  discharge  poi*sists  for  a  few  days  during  the  period  in 
which  the  uterine  iM>rtion  of  the  dvcidiia  vera  completes  its  period  of 
repair.  If.  therefore,  a  patient  cornea  to  as  two  or  tbi-ee  weeks  after 
the  supposed  conclusion  of  an  alx>riion,  with  the  story  of  recurrent 
hivmorrhages  taking  place,  as  a  rule,  whenever  she  leaves  her  bod  and 
^Bsume:^  tlie  upright  position,  it  may  be  n^siiniod,  with  an  approach  to 
eertainty.  that  portions  of  the  ovum  still  remnin  within  the  uterus. 
Oftentimes  a  fetid  discharge  points  to  the  fact  that  decomposition  has 
been  set  up.  The  absorption  of  septic  materials  may,  furthermore, 
become  the  source  of  chills,  of  fever,  and  of  great  uterine  tenderness. 
lu  most  cases,  with  rest  in  bed,  the  coutents  are  discharged  by  sup- 
puration, and  recovery  ultiniatcly  takes  place,  but  only  after  a  slow, 
protracted  convalescence,  during  which  pelvic  C4>llulitis  and  pelvic 
peritonitis  occur  as  not  uncommon  complications.  Usemorrhages, 
peritj>nitis,  and  septicaemia  may,  however,  bring  the  case  to  a  fatal 
issue.  The  removal  Of  the  retained  placenta  and  membranes  is  there- 
fon*  indicated,  not  only  as  a  measure  calculated  to  promote  recovery, 
but  to  avert  possible  danger  to  life. 

With  regard  to  the  oj^ration  for  removal,  the  rules  already  given 
are  applicable.  The  following  peculiarities  should,  however,  be  borne 
in  mhid.  In  case  the  retained  portions  are  undecomposed,  the  cervix 
is  nsually  found  closed,  and  requires  preliminary  dilataliun  with  the 
tent.  When  decomposition  has  once  set  in,  the  as  internum  will,  as  a 
mle,  allow  the  finger  to  pass  into  the  uterus.*  When  a  decomposed 
ovnm  is  remove<l  by  the  finger,  a  chill  and  a  septic  fever — which  rapidly 
disappear,  however — are  apt  to  follow  in  the  course  of  a  few  hours- 
Thi*  chill  and  fever  result  from  the  slight  traumatic  injuries  iuOicted 
by  the  tinger  ujwn  the  uterine  walls,  whereby  the  capillaries  and 
lymphatics  become  opened  up  to  the  action  of  the  septic  poisons. 
The  fever  ends  in  a  short  time,  because  the  reservoir  of  snpply  is  ro- 
mored  with  the  drhris  of  the  ovtim.  If  the  uterine  cavity,  after  tJie 
operation,  is  carefully  Witshed  out  with  carbolizcd  water,  the  septic 
fever  is  often  averted.  After  the  irrigation  a  strip  of  iodoform  gauze 
pnebed  opwanl  to  the  fundus  with  ovum-forceps  acts  beneficially  both 
as  B  means  of  discinfectjon  and  as  a  safegiiani  against  hsemurrhage. 
The  packing  can  be  left  in  situ  for  twenty-four  hours.  The  improve- 
ment following  the  complete  emptying  of  the  uterus  in  these  cases  is 
ao  decided,  that  of  late  years  I  have  not  allowed  myself  to  be  deterred 
from  proceeding  actively,  even  when  perimetritis  and  pammetritis, 
in  not  too  acute  a  form,  already  existed.  In  practice,  multitndes  of 
•  n<.Tca,  Compeadium  der  goburUhDUlic-hen  Operatiouen.  Le^psic,  1874,  ji.  82. 
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examples  show  that  the  prodncta  of  infl&mmatioDS  situated  in  the 
pelvis  do  not  become  absorbed  so  long  as  putrid  materials  aro  generated 
in  the  uterine  cavity. 

The  removal  of  a  fibrinous  polypus,  owing  to  ita  smoothness  and 
the  small  size  of  the  pedicle,  is  often  a  Sisyphus's  task.  The  separation 
can  only  be  successfully  accomplished  when  the  palmar  surface  of  the 
index-finger  presses  from  above  upon  the  point  of  attachmeuL  This 
necessitiites  a  choice  of  hands.  Thus,  when  the  polypus  is  situated 
to  the  loft,  the  right  tndox-finger  should  be  employed,  and  the  left 
iudex-fiuger  when  tlie  polypus  is  situated  to  the  right.  After  the 
detachment  is  complete,  it  is  necessary  to  press  the  jiolypoid  body 
firmly  against  the  uterine  walls,  and  proceed  with  its  withdrawal 
slowly.  If,  as  is  sometimes  the  case,  the  polypus  slips  from  under  the 
finger,  the  latter  should  be  again  passed  to  the  fundus  of  the  uterus, 
and  the  attempt  repeated.  Small  portions,  not  larger  than  a  pea.  can 
be  washed  out  by  the  uterine  douche.  When  the  polypus  is  sitnated 
near  the  os  internnm,  the  latter  will  be  found  patulous,  but  when  it  is 
well  up  within  the  body  of  the  uterus, dilatation  is  a  frequent  preretjui- 
site  to  removal. 

For  the  removal  of  presumably  small  portions  of  retained  ovum, 
especially  in  cases  where,  owing  to  inflammatory  conditions,  I  have 
hesitated  to  niaku  the  circuit  of  the  uterine  cavity  with  my  finger, 
I  have  succeeded  admirably  by  employing  a  tolerably  firm  Thomas's 
wire  curette.* 

The  Treatment  of  Immature  Deliveries.— /V«r/A  to  seventh  montf*, 
— Distinctive  of  immiiturc  deliveries  are:  puinful  periodic  contrac- 
tions, recognizable  by  the  hand  applied  above  the  symphysis  puhi^ 
rupture  of  the  membranes  and  discliarge  of  the  foetus,  the  complelo 
formation  of  the  placenta  and  umbilical  cord  ;  while  in  abortion  the 
uterine  contractioiis  arc  obscure,  the  placenta  is  rudimentary,  and  the 
ovum  is  frctpiently  expelled  entire.  In  the  treatment  of  immature 
delivery  the  Uimpon  may  usually  be  discardwl.  After  rui)ture  of  the 
membranes  and  expulsion  of  the  foetus,  the  hemorrhage  shonld  be 
controlled  by  grasping  the  fundus  of  the  uterus  in  the  hand  through 
the  abdomen,  and  comprefwing  the  uterine  walls  firmly  together. 

The  passage  of  tlie  fo-'tus  opens  the  utenis  so  us  to  allow,  in  the 
fourth  and  fifth  month.s  the  introduction  of  two  fingers;  in  the  sixth 
and  seventh  months,  that  of  the  half-hand.  In  case  compression  of 
the  uterus  does  not  arrest  the  haemorrhage  and  expel  the  plaeenta,  tlie 
cord  should  be  carefully  followed  to  its  insertion,  to  determine  tlie 

*  Skene.  Med.  Record.  1875,  p.  59;  Mcj(Dfi.  CvnlralW.  f.  Oynaek..  1878.  Xo.  ri. 

p.  1.  The  fmik'nt  should  he  plru^l  in  Sims's  pui^itioii.  the  |K>rinfpiirn  should  W 
drawn  back  with  Sims's  siN.'Culurn.  Ihi;  cervix  houked  down  and  MteadicNt  with  a 
icMftcutum.  while  the  t-urette  is  mode  tn  paiut  over  ull  pnrtinn*«ttf  tho  utcrinu  surface. 
AttAcbcd  bits  of  placenta  nrc  rt-eoj^nized  by  the  nuistauce  they  uller. 
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}e  upon  which  the  implantation  exists.  If  the  placenta  is  implanted 
on  the  ripht  side,  two  or  four  fingers  of  tho  right  hand,  according 
lo  the  degree  of  cervical  dilatation,  should  be  piisdod  up  along  the  loft 
aide  of  the  ulorus,  across  the  fundus  to  the  placental  site.  The  de- 
tachment should  be  effected  with  tho  lipa  of  the  fingers,  imd  tho  pla- 
centa pressed  downward  us  the  fingei-s  <lesoend  along  the  right  side  of 
the  utcru*.  The  left  hand  shoidd  be  employed  iu  the  reverse  direc- 
tk>D,  when  th&  pluoenta  is  situated  bo  the  right 
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Apteb  coitns,  tho  spermatozoa  may  make  their  way  through  the 
Fullopian  tubes  to  the  iK'lvic  cavity.  It  is  jioasihle,  therefore,  for  the 
orum  to  become  fecundntetl  in  any  portion  of  the  route  froni  the  ovary 
to  the  ut«rti6.     In  exceptional  cases,  the  ovum  may,  after  fecundation, 

arretted  in  its  travels,  and  undergo  development  at  some  point  out- 

e  the  uterus.  To  these  cases  the  term  extra-uterine  prey ttanaj  hits 
be«n  applied. 

In  the  past  it  has  b4*en  assumed  that  the  ovum  may  develop  within 
the  tube,  in  the  ovary,  or  iu  tlie  ulxlominul  cavity — hcuce  the  terms 
tubals  oi'ariftn^  and  abdominal  preffiianey:  but  modern  research  has 
thrown  doubt  upon  the  existence  of  the  two  hitter  varieties,  us  a  pri- 
mary condition.    In  any  event  they  are  extrvmely  rare. 

In  Hr.  Tait'a*  lM>1ief,  all  cnaea  of  extra<uterine  pregnancy  are  nh  initio  of 
111^•*I  ori^n.  When  the  ovum  develops  in  the  frw  part  of  the  tube.  ru])lMrt*.  ho 
hotdft,  cKTunt  at  or  Ix^forc  thi'  fourteenth  week.  If  nii>turc  <K.'curs  ut  unce  into 
ttiP  at>dorainnl  cavity,  death  enmtes  from  hcemurrhngt;.  or  later  from  Huppural  ion 
of  the  Kiu?  and  |>critonitis;  if  rujiture  takes  place  in  the  lower  portion  of  (he 
tulw  iK'twet-n  the  frtldw  of  the  broad  lif^anieut,  the  ovnm  may  develop  to  full 
lerm;  ni'ty  die  and  be  nbaorbcd  a»  an  extraperitoneal  ha;matocele;  may  suppu- 
mte  and  Im*  discharin'd  at  or  near  the  navel,  or  through  the  bladder,  the 
vaf^aa,  or  intciitinal  tract;  may  remain  quiescent  as  a  Uthopcpdion;  or  may  Iw- 
cotntt  an  alwlominal  pregnancy  by  secondary  rupture.  In  the  tuljo- uterine  or 
iDtentilial  form  death  occurs  from  hitmperltoneal  nijiture  before  the  fifth 
month.  Mr.  Tait  drnics  the  possibility  of  u  primary  ubdominnl  pregnancy. 
The  ovarian  form  \w  peganis  as  |>o«aible  but  not  proved, 

•Tait,  Lectures  on  Ectopic  Pregnnnoy  and  Pelvic  n»matcK'cltt. 


Tubal  Prflgnancy. — Thtf  ovum  may  Dnd  Iwlgraent  in  any  part  of 
t!ic  tube.  The  cause  of  this  anomaly  is  most  frequently  to  be  foumi 
in  the  various  forms  of  chronic  salpingitiB.  Owing  to  the  associat^l 
loss  of  epithelium,  the  dilatation  and  other  changes  in  the  lube  wiilL^. 
the  two  active  forces  which  propel  the  ovum  through  the  tube — viz., 
ciliated  movements  and  peristalsis — are  weakened  or  destroyed,  while 
free  ingress  is  atTorded  to  the  spermatozoa.  Or,  again,  the  passage  of 
the  ovum  may  be  interfered  with  by  the  secondary  results  of  cataiThal 
intlummations — such  as  the  production  of  mucous  poiyjii,  of  adhesiuus, 
or  of  sac-like  dilatations.  Formerly  great  stress  was  bid  upon  the 
etiological  imj>ortancoof  flexions  and  constrictions  resulting  from  old 
peritoneal  adhcHions  and  infiamuuitory  bands.  Curiously  enough,  in 
recent  laparotomies  for  tubal  rupture  this  cause  has  not  played  an  im- 
portant part.  It  is  not  quite  clear  whether  the  peritonitis  formerly 
observed  so  frequently  at  autopsies  wiis  not  in  most  instances  second- 
ary. It  is,  moreover,  possible  that  as  a  cla.ss,  in  cases  where  antts 
cedent  peritonitis  has  existed  as  a  cause,  the  haemorrhages  result- 
ing from  rupture,  owing  to  tlio  agglutiuaiion  of  intestines  and  pelvic 
organs,  are  cti'cum scribed,  and  do  not  call  for  surgical  measures  of 
relief. 

Because  of  its  connection  with  inflammatory  processes,  the  occur- 
rence of  tubal  |)regniincy  is  often  preceded  by  a  long  peritnl  of  sterility. 
When  the  obliteration  is  only  partial,  the  sjiermatozoa,  owing  to  their 
small  size,  are  not  prevented  from  reaching  the  arrested  ovum  ;  when 
complete,  on  the  contrary,  they  can  only  gain  access  to  the  ovum  by 
iirst  passing  through  the  patulous  tube,  and  then  migrating  across  the 
rear  of  the  uterus  to  the  ovary  or  the  open  abtlominal  end  of  the  tnbe 
upon  the  opposite  side.  In  a  considerable  number  of  cases,  the  corpus 
lutenm  has  been  founii  upon  the  ^ide  opposite  to  the  tube  containing 
the  fecundated  ovum.  With  the  present  prevailing  views,*  this  phe- 
nomenon is  only  to  be  accounted  for  by  the  hypothesis  of  the  migra- 
tion of  the  ovum  across  the  peritoneal  surface  of  the  pelvis  or  through 
the  uterus  from  one  tube  to  the  other. 

Keoent  obst^rvutions  have  shown  that  there  is  a  tendency  for  tubal 
pregnancy  to  recur.    Thus  Herrmann  has  reported  a  case  where,  in 
performing  laparotomy  for  tubal  rupture,  he  found  the  remains  of 
ovum  in  the  other  tnbe.     Taitf  has  reported  one  and  VeitJ  three^ 
cases  where,  within  a  year  or  two  after  a  first  operation  for  tubal  rapt- 

•  MAranoFCR,  Uelwr  die  gelben  KOrper,  und  die  L'eberwandftrung  des  Ei«,  ile- 
nitfs  the  whole  tloelrine  of  u  ilisliiiel  corpus  Iiitouni  of  pregniiiu-y,  nnd  i!liiiins  ihftt 
corpora  lutea  are  found  at  stated  iiit<.'rvaU,  porhaps  monthly,  throughout  the  pntimJ 
period  of  pregnaiipy.    LEoroLp,  Pit'  LTcbcrwandbrting  der  Kier,  Arch.  f.  OynMk^f 
Bl.  xvi,  p.  S4,  however,  found  that  after  tying  the  right  lube  and  rcmoviiig  Uw 
entire  left  ovnry  in  a  i-nuple  of  riihliits  pregnancy  still  look  place. 

♦  Tait,  Hrt(i<(h  fiynasHiIogical  Journal.  August,  I8S8.  p.  17«. 
X  \'¥Jrr,  OesellBcIi,  f.  GebunshOlfe  und  Oynwk.zu  Berlin.  Mi  y  10,  1889. 
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ure,  B  second  laparotomy  wiis  rendered  necessary  because  of  the  occur- 
rence of  pregnancy  into  tho  tube  of  the  opposite  side. 

Tubal  projtrnaiicy  is  asiio<iat<tJ  with  the  formation  of  «  uterine  de- 
cidua  which  differs  in  no  wiiso  from  the  decidua  of  pregnancy,  except 
thai  tho  distinction  into  three  layers  is  less  marked. 

Ill  iho  tube  a  decidua  likewise  forms  around  the  ovum.  It  contains 
r>fe  epithelioid  cells,  as  in  uterine  gestjition.  It  differs,  however,  from 
%e  latter  in  the  presence  of  connective-tifisue  fibers  between  the  cell 
g^roupH,  and  in  that  next  to  the  muscular  coat  there  is  a  transition 
xoike  in  whicli  cells  and  muscahir  and  connective-tissue  Hbors  are  inter- 
mingled.  Klein*  has  reported  the  existence  of  decidmd  tissue  be- 
tween the  villi  in  a  specimen  removed  from  u  patient  in  whom  rupt- 
ure occurred  seven  weeks  after  tho  last  mont-truatiou.  In  more  ad- 
▼ancM]  cases  there  is  no  scroti  na,  nor  is  there  any  maternal  itortion  to 
the  plac«&ta.    The  club-shaped  extremities  of  the  villi  simply  impinge 


Fm.  ivr.— iBtnipvrltonMil  ruptar«of  tiilw. 


on  the  muAcnlar  walls.  Concerning  the  decidua  reflexa  opinions  are 
conflicting.  Frommel  and  Winckel  maintain  its  existence.  None 
was  discovered  by  Laughans,  Leopold,  Klein,  and  the  majority  of  later 
investigators.  In  Klein*a  cases  tubal  vessels  opened  directly  into  the 
spaces  between  the  villi. 

In  the  early  months  tho  development  of  the  ovum  leads  to  u 
flpiudle-slmjicd  dilatation  of  the  tube,  associated  with  hypertrophy  of 
the  muscular  walls  due  to  increase  in  the  length  and  thickness  of  the 
individual  fibers.     As  regards  the  degree  of  hypertrophy,  very  grejit 

■  K1.KIX.  Zur  Anatomie  dor  Schwaogeren  Tube.  Zeitwhr.  fDr  OeburtshQlfe  and 
Grnwk .  vol.  xx.  p.  288  et  srq.. 
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knowledge  of  possible  sources  of  error,  which  seem  to  show  tliat  a  tulutl 
pregnancy  may  exceptiormUy  reach  advuucwl  or  even  the  full  term  of 
prrguanny.  At  present  it  seeina  fair  to  Rssumo  that,  wlivu  the  sac 
which  surrounds  the  ovurn  is  composed  of  muscular  aud  connective-tis- 
sue fibers  with  an  external  peritoneal  envelojw,  and  directly  communi- 
cates with  the  Fallopian  tube,  the  sac  wulU  are  of  tubal  origin.  Of 
course  it  is  not  possible  to  assert  that  no  rupture  has  taken  place  iu  the 
course  of  development.  It  is  only  known  positively  that  rupture  occur- 
ring at  the  site  of  placental  attachment  gives  rise  to  htemorrhage  fatal 
to  the  foptns;  and  the  same  is  true,  with  rare  exceptions,  where  rupture 
occurs  at  any  jKjint  of  the  peritoneal  surface.  That  rupture  lias  iirst 
occurred  into  the  cavity  of  the  broad  ligament  in  all  the  cases  which 
go  on  to  the  period  of  viability  does  not  seem  so  absolutely  certain. 
The  anatomic^il  appearances,  in  some  instances  at  least,  indicate  that  the 
exposure  v(  the  fetal  membranes  here  and  there  through  the  matenial 
sac  r*!SiUts  not  so  much  from  laceration  as  from  the  gradual  scpurtiliou 
of  the  muscular  lit>ers  dnc  to  excessive  stretching.*  In  most  of  the 
cases  in  which  the  pregnancy  reaches  an  advauowd  stage  the  develop- 
ment of  the  tube  taki.'s  place  principally  beiweon  the  folds  of  the  broad 
ligament  The  support  furnislicd  the  tubal  sac  by  the  gradual  unfold- 
ing of  the  ligament  layers  hinders  rupture.  Jlore  rarely  pregnancy 
may  gr»  to  the  period  of  viability  without  encroaching  upon  the  intra- 
iigiimentous  space.  The  tumor  then  rises  above  the  pelvic  brim,  and 
U  furnislKHl  with  a  sjiecies  of  pedicle  consisting  of  the  uterine  end  of 
the  tube  and  of  the  broad  ligament. 

The  first  of  the  above,  or  the  intraligamentous  form,  lies  close  to 
the  uterus,  which  it  not  infrequently  crowds  upward  aud  forward. 
The  uterine  end  of  the  tube  varies  greatly  in  length.  The  fimbriated 
extreniity  is  unrecognizable.  Usually  no  traces  of  the  ovary  are  found. 
In  the  so-called  pedicled  form  the  uterus  is  crowded  to  one  side  or  re- 
trovcrtcd.  The  uterine  end  of  the  tube  is  usually  long  aud  thickened. 
The  corresponding  ovary  has  generally  been  discovered.  In  both  cases 
the  relations  of  the  sac  are  often  obscured  by  adhesions  to  adjacent 
Tiscera.  In  the  secotid  half  of  pregnancy  rnpturo  ttf  the  sac  and  the 
eih^pe  of  tlie  ftptus  into  the  peritoneal  cavity  may  occur  without  no- 
ticeable haemorrliage  or  without  interruption  of  pregnancy.  As  the 
pTpasure  is  removed  by  the  escape  of  the  amniotic  fluid,  the  placental 
bonJcra  curl  inward  so  as  to  furnish  a  cup>like  space,  while  the  mem- 
branes sink  downwani  and  cover  the  upper  placentui  surface.  The 
f»i>tus  in  these  cases  may  occupy  the  abdominal  cavity,  or  a  sac  may  be 
formed  by  the  agglutination  of  the  adjacent  viscera. 

Worth  ha^  reported  a  case  in  which  death  of  the  embryo  occurred 
in  the  second  months  and  was  followed  by  haomorrhago  which  poured 

*  \'irU  tnl»le«  nf  Werth,  Beitrft^  zur  ADatomie  nnd  suropcmliTcn  Bohandlung 
'  Kxtniutt-'r)ii^(*bwangrrw:tiaft. 


332 


THE  PATH0LOt5T  OF  PREGNANCY. 


tlirongh  the  abdominal  end  of  the  tube  into  the  pelvic  cavity  and  gave 
rise  to  iiilraporitonoiil  hipmatocele.  Siniiliir  obt«t*rvatiun!i  have  bc«a 
made  by  Veit  and  Westermark.  This  form  Werth  terms  tubal  abor- 
tion. Ill  another  case  dosL-ribed  by  W'yder  the  fimbriated  txtromity  ot 
tlie  tube  was  obliterated,  and  as  a  consequence  the  hiemorrliage  folloir*^ 
ing  the  separation  of  the  ovum  converted  the  amjmlla  of  the  tube  into 
a  bh>od  cyst  the  size  of  the  fist.* 

Pregnancy  in  the  Rudimentary  Cornu  of  a  One-horned  Uterus.— 
This  anoniiily  so  closely  resembles  the  tubal  form  of  pregnancy  that 
tho  dirt^nostio  distinction  can  rarely  be  established  during  life.  In 
tubal  pregnancy  rupture  takes  place,  as  a  rnlo,  in  the  first  three  months, 
while  the  rupture  of  tho  cornu  occurs  somewhat  later,  usually  between 


Fro.  180.— Prvsmmcy  In  rudlmratary  curau.    iKUiMtuaul.  obaprred  bf  BeTfolder.) 

the  third  and  sixth  months.  Cases  have,  however,  been  reDorted  by 
Turner,t  Werth.t  and  Salin,*  in  which  gestation  went  to  full  torm. 
Uuptiire  takes  place  at  the  apex  of  the  cornu.  In  several  iuiStuuce^  in 
which  surgical  procedures  have  been  employed  for  this  anomaly,  the 
removal  of  the  entire  sac  has  been  rendered  easy  by  the  presence  of  a 
well-formed  pedicle. 

Interstitial  Pregnancy. — The  term  interstitial  pregnancy  is  applied 
to  cases  in  which  the  ovum  is  developed  in  the  uterine  portion  of  the 

•  Op.  fit,  pp.  105.  106.  t  Edinburgh  Med.  Jour.,  Mny.  18^0,  p.  ft74. 

JArehivf.Gyuiick.,Tol.xvl,p.  28L      •  Centralblall  f.  Oyuack.,  11?81,  p.  221. 
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tube.  The  latter  measures  about  seven  linos  in  length  by  on©  line  in 
diameter.  At  first  the  muscular  walla  hypertrophy  and  form  around 
the  ovum  u  aic  which  projects  from  the  upper  angle  of  the  uterus. 
As,  oniinarilyf  the  growth  of  the  muscular  tissue  does  not  keep  pace 


;/. 


rio.  IW-IntcretltUl  pr«>K:nafK7-    {Hennlf.) 

with  that  of  the  ovum,  ru])ture  occurs  at  an  early  period.  Of  twenty- 
six  such  cases  collected  by  llecker,  all  ruptured  before  the  siith  month. 
Tuit  siiys  that,  "so  far  as  known,  interstitial  pregnancy  is  uniformly 
fatal  by  primary  intruiwritoueid  rupture  before  the  fifth  month." 
Schwarz.*  however,  reports  a  case  belonging  to  this  category  in  which 
the  fa'tus  was  e.\pelled  into  the  uterine  cavity. 

The  [latient  was  known  to  be  pregnant.  Repeated  hiemorrhagea 
indimted  a  threateneil  abortion.  To  avoid  further  dangci-s,  the  cervix 
wa-s  dilut(>d  with  the  view  to  empty  tlie  uterus.  On  examination  with 
the  finger  the  uterine  cavity  was  found  empty,  but  there  was  a  piece  of 
membrane  at  the  uterine  opening  of  the  left  t.iil>e,  which  was  remove<l. 
The  UfXt  day  the  Hnger  detected  membnino  at  llie  trniuv  silt^  and,  be- 
yond, a  hard  body.    Tlie  uterus  began  to  contract  energetically.     On 

•  SruwARZ.  Wiener  tiiecl.  TUfltter.  188fl.  In  the  Abstmet  fiimt^hiHl  by  Orandin 
tu  Xhi*  Atnertuaii  .Totirnttl  of  Ob^tl>trit'.<  (January,  1HH7,  p.  lUt).  thi-  lintc  of  pirgnaiicy 
Li  not  ipveiK  Similar  ca.-^s  Imvc  bi-cri  n'|Kirtfd  by  Dr.  Oharlrs  .M<Bunify  (Svm 
Vorit  Mwl.  Jour.,  March,  187H.  p.  2TS)  and  by  I>r.  Conu-lhis  Williainw  (in  llie  Pe- 
crinbFr  ntimhrr  of  the  same  journal,  p.  595),  both  of  wliich  were  followed  by  the  re> 
coTpry  of  the  mother. 
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the  fifth  (Ihv  ft  twtua  was  passed  by  the  vagina,  the  pains  ceased,  the 
tumor  largely  di3api>eared,  aud  the  patient  niude  u  good  convalcBceTice. 

Martin  reiuovod  a  male  fa-tus  33  centimetres  long  (six  month*) 
from  the  left  uterine  coruu.  The  [mtieiit  recovered.  Duveliue,  who 
exumined  the  specimen,  concluded  thai  the  OTum  Imd  partially  grown 
into  tlio  tube  and  between  the  folds  of  the  broad  ligament  Do 
thought  that  rupture  did  not  occur  owing  to  the  number  of  the  muecu- 
lar  elemeuts  in  tlie  sac  wall.* 

A  ])ossiblc  form  of  interstitial  pregnancy  is  furnished  by  the 
occasional  existence  of  a  caual,  open  at  its  two  extremities,  and  appar- 
ently fi  continuation  or  a  bifurcation  of  the  Fallopian  tube.  A  case 
reported  by  Dr.  Gilbert,  in  the  Boston  Medical  aud  Surgical  Jour- 
nal (March  3,  1877),  where  the  head  of  the  child  could  be  fell  just 
above  the  oa  internum,  covered  by  a  thin  mucous  membrane,  and  in 
which  delivery  was  successfully  accomplished  by  an  incision  through 


B 


*  Fio.  MI .— BlTurcaUon  o(  labftl  canaL    (He  ntxlg. ) 

the  partition,  probably  belonged  to  this  variety.  A  similar  case,  in  the 
practice  of  Dr.  II.  Lenox  Hodge,  is  reported  by  Parry  {op.  cit,^  p.  2Gfi). 

In  the  posf-mortei/i  examinations  the  distinction  between  an  inter- 
stitial pregnancy  and  one  in  a  rudimentary  coniu  is  not  easy  to  make 
out.  The  chief  points  of  difference  consist  in  the  fact  that  in  inter- 
stitial pregnancy  the  stic  communicates  by  an  orifice  with  the  uterine 
cavity,  or  is  separated  from  the  uterus  by  a  ]>artition,  while  in  preg- 
nancy in  a  rudimentary  cornu  the  two  halves  of  the  uterus  are  united 
by  a  muscular  band,  which  is  situated  not  at  the  upper  angle  but  near 
the  OS  internum. 

Ovarian  Pregnancy. — In  spite  of  modern  skepticism,  there  is  little 
question  as  to  the  ot^casional  occurrence  of  ovarian  pregnancy.  The 
specimen  discovered  by  Pateukof  in  the  Pathologico- Anatomical 
Museum  of  St.  Petersburg  seems  to  answer  all  the  requirements  of  b 

*  Martts,  'Atfchr.  f.  Geb  unci  0)iiaek.,  vol.  xi,  p.  416, 

f  Patelyko,  Casuiatische  MltteilungeD,  Arch.  1  OyuAek.,  vol.  xiv,  p.  1S6. 
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Iwnon  stmt  ion.  The  right  ovary  was  of  the  size  of  a  lien's  egg,  and 
ooiittiiueil  a  cyst  with  Hninoth  nulU  lille<l  with  serum.  In  this  he  found 
a  body  of  a  yellow  color,  of  the  size  of  a  hazel-nut,  which  contained 
cylindrical  and  flnt  bones.  The  most  careful  microscopical  examina- 
tion  established  the  fact  that  the  bones  were  those  of  a  fuetu?,  and  not 
merely  the  nhanco  pro<luct3  of  a  dennoid  cyst.  The  presence  of 
corpora  hiiea  and  follicles  iu  the  walls  of  the  envelope  proved  that  the 
body  was  an  ovary.  The  tube  on  the  cxjrresponding  aide  was  nowhere 
mdhereut  to  the  aac.  The  abdominal  extremity  was  closed,  and  there 
^en?  no  traces  of  fimbria;.* 

PultAuff  relates  a  case  of  extra-uterine  pregnancy  in  which  there 
was  a  sacculated  condition  of  both  tubes  which  communicated  with  a 
cyst  of  ovarian  origin.  The  ovaries  wore  closely  united.  IJy  means  of 
the  ovarian  cyst  a  complete  communication  was  established  between 
the  two  tubea.  In  the  large  central  ovarian  cyst  a  clot  was  found 
which  contained  an  embryo  corresponding  in  size  to  one  of  from  forty- 
five  to  forty-eight  days'  development.  The  origin  of  the  condition 
here  mei  with  is  natundly  a  matter  of  spectdation. 

Abdonusal  Pregrianoy. — In  most  cases  of  abdominal  pregnancy  a 
connectiw-tiHsuu  proliferation  is  set  up  about  the  ovum,  which  sur- 
rounds it  with  a  vascular  sac.  The  latter  often  attains  a  degree  of 
thickness  which  renders  it  oomparablo  to  the  gravid  uterus  (Klob). 
The  walls  keep  pace,  as  a  rule,  with  the  growth  of  the  ovum,  and,  as 
they  extend  into  the  abdominal  cavity,  form  adhesions  to  the  intestines, 
the  mesentery,  and  omentum.  It  is  claimed  that  organic  muscular 
fibers  have  been  found  in  the  sac,  especially  near  the  uterine  attach- 
ment.    In  this  form  the  foptus  moat  frequently  reaches  maturity. 

In  rare  cases  the  ovum  develops  free  in  the  abdominal  cavity,  with- 
out the  formation  of  pseudo-membranes^  the  fudtus  being  surrounded 
solely  by  the  amnion  and  chorion. 

I'he  greater  number  of  so-ialled  abdominal  pregnancies  are  un- 
questionably of  tubal  origin.  In  reality  they  are  for  the  most  part 
fxtraperitoneal,  and  result  from  a  rupture  in  the  tube  walls  occurring 
bHveen  the  folds  of  the  blood  ligament  In  these  cases  the  conditions 
mre  not  incompatible  with  continued  fetal  development,  and  gestation 
may  reach  an  advanced  stage. 

The  question  as  to  the  occurrence  of  primary  abdominal  pregnancy 
must  be  regartled  as  unsettled.     The  discovery  of  an  ovum  growing  in 

•  Mr.  Tait.  in  his  nsccnl  work  <vn  Ectopit.'  PrcfrnKTit-y.  refer*  to  a  siieciinen  de- 
»rrib«l  by  l*r.  Waller  m  one  of  primiiry  ovariitn  pregnnncy  (wu?  had  ru|>Uire(I  At 
fifth  month,  nm)  fislus  ha<t  c^captil  iitto  {M>ritoni>ikl  uivily),  whii-h  is  now  in  the 
PoqiAt  Sltfcwum.  anil  8Ui;ge«ts  a  careful  inrt^tipaion  as  to  its  rf?>al  rhanu-ter.  At 
Wcrtli's  rvqncst  lU'ta  hns  Eineo  been  mado  by  Ituu^o.  with  a  complete  confirmation 
of  the  si^iiflcaticc  given  to  it  by  Walter  in  hi-i  originnl  publication.  Wekth^ 
toe,  eit^  p.  (H. 

t  PxLiAVr,  Arch.  f.  Oyaaek„  vol.  itt.  p.  450. 
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the  peritoneal  cavity  with  the  tubes  and  ovaries  denionftlraljly  intart 
would  suffice  to  establish  tlie  abdominal  variety.  In  the  early  mouths, 
before  the  anatumtcul  cuuditioris  are  obscured  by  se<ondftry  chanpea, 
there  is  no  pretense  that  such  proof  has  been  obrained.  In  more  mU 
vanced  etagcs  u  good  many  ciisos  of  a^suuieU  abdominal  pregnaDcy 
liave  been  placed  in  evidence.  These,  so  far  as  my  investigations  per- 
mit roe  to  judge,  are  divisible  into  two  classes : 

1.  Oase^i  where  the  tubes  are  reported  as  intact,  but  in  which  there 
exists  a  direct  communication  between  the  tube  upon  the  aJTected  si^ 
and  the  a&c  cavity.      Thus  Treub,  of   Ijfipsic  rcfKU'ts  the  follouii 
instance  : 

Patient  menstruated  last  about  the  middle  of  April,  1887  ;  pcrito- 
nitic  pains,  with  symptoms  of  internal  hiemorrhiige,  ou  thw  l^th  of 
June.  At  the  end  of  July  the  same  symptoms  occurred,  but  were  more 
violent.  Ballottemeiit  wan  distinct  by  the  end  of  September.  Life 
was  felt  a  week  later.  There  were  no  fetal  movements  after  Novemlx'r 
24th.  Septic  symptoms  develo]>ed,  and  hi|>arotomy  was  performed 
January  22,  1888,  when  the  patient  was  nearly  moribund.  Death  en- 
sued the  following  night. 

At  the  autopsy  the  annexa  on  the  right  side  were  normal.  The 
left  tube  measured  ten  centimetres  and  a  half,  which  corresponded  to 
the  length  of  the  right  tube.  It  wais  pervious  throughout  its.  entire  ex- 
tent. The  fimbriated  outer  end  communicated  with  the  Bac.  There 
was  no  apparent  distention  of  the  abdominal  end  of  the  tube.  The 
sac  of  the  ovum  was  adherent  U)  the  posterior  surface  of  the  uterus 
and  of  tlia  broad  ligament,  to  a  few  coils  of  itttestines,  to  the  sigmoid 
flexure,  and  to  the  rectum. 

Abdominal  pregnancy  was  assumed  by  Treub  becan.se  the  tube  had 
its  normal  length  and  its  natural  direction,  while  the  pla^^enta  was 
attached  to  the  posterior  sac  VfalL,  which  contained  no  muscular  ele- 
ments, even  in  the  vicinity  of  the  tube.  It  has  been  suggested,  bow- 
ever,  thut  this  was  a  case  where  the  fettuudatcd  ovum  occupying  the 
infundibulum  ruptured  the  tube  walls  at  an  early  jieriod  of  it^  growth, 
and  thence  coutinued  ita  development  between  the  folds  of  the  broiwi 
ligament.  It  will  be  remembered  that  there  were  unuiistakable  symi»- 
toma  of  internal  ha^mori'hage  in  June  and  in  July.  The  length  of  the 
left  tube  does  n(»t  affect  the  question,  as  Werth*  furnishes  ooflesof  un- 
mistakable intraligamentous  development  where  the  same  feature  was 
noted. 

3.  Cases  where  the  tubes  are  reported  as  intact  and  not  in  commu- 

•  Wkrtii.  Heitrfliifl  iiir  Anntnmie  wnd  znr  operativon  Behandlun^r  der  Kxtm- 
Olcrinschwan^icr'chaft.  1887,  Vidt  Table  A.  conlBining  sixteen  cftan  of  jiilnili^a- 
incntous  tubal  prefnianey.  In  No.  9.  Scolf  s  cose,  the  length  of  the  IuIh'  whs  given 
at  six  inches;  in  No.  13,  Preewn's  cfUK*,  ut  fifteen  centiinelrts:  in  Ko,  15,  Martyu's 
cose,  the  statement  i?  made  that  the  t  iit>e  was  enoruiously  increased  in  length. 
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nication  with  tho  sao.  Few  of  these  merit  criticism.  Lately,  however, 
new  intereat  has  boon  excited  aj^  to  the  possibility  of  primary  abdomi- 
nal pregnancy  by  u  case  operated  upon  in  1879  by  Professor  Mullcr,* 
of  Bern.  Kxtru-uteriue  aud  iiitra-nterine  pregnancy  existed  at  th« 
eame  time.  .\l  iho  eighth  month  8i>onuneou8  expulsion  of  the  intra- 
aterine  fietns  took  place.  The  extra-uterine  ovum  was  removed  by 
Isparotoiny.  Death  ensued  from  hfcmorrhage.  The  post-mortem  in- 
TCEtigBtion  was  conducted  by  Walker,  who»  in  a  carefully  prepared 
99^ft  concludes  that  the  case  was  a  typical  one  of  abdominal  preg- 
nancy. The  tubes  and  ovaries  were  in  contat^t,  but  not  adherent  to 
the  30C.  The  latter  liad  started  oiipinally  from  the  bottom  of  the 
enl'de-nar  of  Douglas,  and  only  in  the  course  of  its  8ubse<iuont  develop- 
ment had  reached  the  uterine  appendages.  The  correctness  of  the 
anthors  deductionR  has  not,  however,  passed  unchallenged,  most  of  the 
recent  reviewers  regarding  tlie  history  as  indicating  a  tubal  origin. 

Solilectendahl  f  reports  tlie  discovery  of  an  ovum  near  the  spleen, 

taining  a  fa>tus  measuring  fifteen  centimetres  in  length,  in  a  woman 
who  bad  diwi  from  internal  haemorrhage.  The  sac  was  the  size  of  a 
inan*8  fist,  and  was  surrounded  by  adherent  intestines.  The  uterus  and 
.tnbea  appeareil  normal.  The  value  of  this  case  as  evidence  on  belialf 
of  abdominal  pregnancy  luis  been  denied,  but  the  facts  related  by 
Schlectendahl  certainly  call  for  explanation. 

Of  very  great  interest  are  the  ca-tes  nf  flo-ealled  secordan*  ab<lomi- 
nal  pregnancies,  where  rupture  of  the  sac  and  the  fetid  membranes 
takes  place  and   the  foetus  passes  into  the  abdominal  cavity.      Most 

L'n  the  child  dies  at  or  Roon  after  the  time  of  rupture,  but  cases  are 

►net!  by  Walter.  Patuna,  and  UandI,J  where  it  continued  to  de- 
velop within  tlie  abdomen.  The  presence  of  the  child  usually  excites 
an  active  proliferation  of  connective  tissue,  by  means  of  which  a  sec- 
ondary sac  is  formt'd,  though  in  Jessup'i^  case  the  child  was  absolutely 
in  the  abdoiuinal  cavity.     If  the  child  die.s,  it  may  either  become 

verted  into  a  IKIioptedion,  or,  through  the  vascular  connective  tis- 
sue by  which  it  is  surrounded,  the  soft  structures  of  the  body  may  pre- 
nrre  their  integrity  for  years  succeeding  the  fatal  ending. 

There  are,  in  addition  to  the  varieties  already  mentioned,  histories 
on  rct^inl  of  the  coexistence  of  extra-ntcrine  and  intra-ntorine  preg- 
nancica,  the  latter  occurring  at  tho  same  menstrual  period  as  the  for- 
mer, or  nbfiequont  to  tho  death  of  the  extru-uteriue  fwtus." 

•  Vid*  Ij,  DRunu,  Zur  CAsiiif*tik  dcr  Exlrnult'rinschwBriporstliHrt,  Arch,  f. 
OyrtAfk..  rol.  xkx.  p.  70.  ftnd  Wai.kkh.  IKt  lUn  dcr  Kihaiite  bei  grBritli^tiia  abdomi- 
aaliiL  ViKcnriw's  .\rrh..  vol.  cvii, 

f  8(*hl«ctrn(lahl.  Em  Full  von  graviditas  sbdoininalis.  FmueDBrzt.  1687.  No.  2. 
)  Baxpl.  ioe.  cit.,  p.  6<). 

•  Vidt  Rkowwk,  Cnntrilmtion  (n  Ihp  Ilifitory  of  CombinrH  Intm-ttterine  and 
BxtT»>utcritie  Twin  Pppsrnancr,  with  an  Aimlysisof  Twenty-four  CiiM9t,Tnuia.  Am. 
QjumtL  Sou.,  vol.  vi.  p.  444. 

sa 
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Tubo-Abdominal  and  Tubo-Ovarian  PregTiancy.— When  the  ovnm 
becomes  Icnigeti  near  the  trumpet -shaped  extremity  of  the  Fallopian 
tube  it  may  grow  outwaril  into  the  abtioniiual  oavity.  Local  pcritunitis 
is  tlien  set  up,  aud  plastic  exudation  is  throwu  out«  forming  an  eovelofw 
arouml  the  ovurn,  which  is  likewise  bounde<l  by  the  contiguous  orgaiu. 
In  this  way  the  ligamenta  lata,  the  ovarieSf  the  mesentery,  the  in- 
testines,  the  blatider,  and  the  uterus,  may  all  contribute  to  the  invest- 
ment of  liic  fetal  membranes.  In  case  of  rupture  in  the  tubal  portion 
inflammatory  products  may  form,  and  limit  the  extent  of  the  injury. 
At  first,  owing  to  its  weight,  the  distended  tube  drops  into  the  cul- 
de-sac  of  Douglas.  In  advanced  pregnancy*  the  eplecn,  kidneys,  and 
liver  may  become  involved,  and  form  part  of  the  sac-walls  aronnd  the 
ovum.     Usually  the  placenta  is  developed  in  the  pelvic  cavity.* 

When  the  investment  of  the  ovnm  is  furnished  by  the  tube  and 
the  ovary,  the  term  tubo-ovarian  pregnancy  is  employed.  The  course 
in  either  case  does  not  materially  ditler  from  that  of  an  ubdomitu^ 
pregnancy. 

Thb  Symptoms  op  Extba-uterike  Pbeonanct, 

The  earlier  symptoms  of  extra-uterine  pregnancy  do  not  materially 
diflur  from  those  of  the  intra-utcrine  form.  Menstruation  usually 
ceases,  though  not  with  the  same  regularity  as  in  norma!  pregnaucy. 
The  recurrence  of  the  monthly  flow  for  one  or  two  periods  is  not  an 
uncommon  incident.  In  some  cases,  too,  a  nearly  continuous  aero- 
sangninolent  discharge  of  moderate  extent  has  been  observed.  Up  to 
a  certain  point  the  hypertro]>luc  changes  of  the  uterus  take  place  in 
the  usual  manner.  Tlio  mucous  membrane  is  converted  into  a  de- 
cidua,  and  a  mncous  plug  Alls  the  cervix.  In  general  terms,  the  length 
of  the  uterus  is  greater  the  closer  the  contigxuty  of  the  o^Tim  to  the 
utfirus.  In  a  few  cases  of  tubal  pregnancy  there  has  boon  no  increase 
in  the  size  of  the  uterus.  The  extra-uterine  ovnm  may,  in  the  oounae 
of  its  growth,  Avv^^  the  uterus  upward,  or  push  it  downward,  forward, 
or  to  the  side,  according  to  the  site  of  its  development. 

Characteristic  symptoms  of  extra-uterine  pregnancy  do  not  occur 
nntil  the  ovum  has  reached  a  certain  degree  of  growth,  and  in  some 
cases  not  until  rupture  has  taken  place.  Often  preceding  rapture,  or, 
in  abdominal  pregnancies,  the  death  of  the  fottus,  the  patient  suffers 
from  paroxysmal  pains  in  the  sac,  and  uterine  pains  of  a  labor-like 
character.  The  latter  are  associated  with  a  sero-sauguinolcnt  dis- 
charge, and  are  followed  by  the  expulsion  of  portions  of  the  dooidua. 

The  symptoms  of  rupture  are  the  usual  ones  of  internal  haemor- 
rhage, viz.,  yawning,  languor,  fainting,  clammy  perspiration,  ropid 
pulse,  intermittent  vomiting,  collapse,  and  acute  anaemia.     Aft(*r  the 

*  Vide  Bakul,   Billroth's  Uundbuoh  dor  Fraucnkrankheiten,  5t«r  Abeohmtt» 
p.  47. 
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death  of  tho  othtti  thptte  symptomfl  mny  cease  and  not  rotnm  again ; 
whereas  if  the  ovum  continiios  to  grow^  there  may  be  repeated  attacks 
of  hiemorrhage  and  local  peritonitis. 

When  the  death  of  the  ovwrn  does  not  occur  within  the  first  three 
to  four  months,  the  profisuro  of  the  tumor  usually  gives  rise  t«  dysuria 
and  constipation. 

Terminations. — The  investigations  resulting  from  the  recent  wide- 
sprcwl  interest  in  the  diseases  of  the  ntorine  appendages  have  shown 
that  tuhal  pregnancy  is  by  no  nieaus  of  rare  occurrence.  Whereas,  in 
tuhal  and  interstitial  pregnancies,  it  was  formerly  believed  thnt  the  usual 
terminations  were  rupture  of  the  sao,  hiemorrhage,  peritonitis,  and 
death,  it  is  now  known  tliat  in  a  pretty  targe  percentage  of  cases  the 
ovum  i>erishes  at  an  early  period  of  development;  and,  though  the 
seqoelte  of  these  so-called  tubal  abortions  may  cause  discomfort  or  lay 
the  foundation  for  chronic  invalidism,  they  do  not  necessarily  lead  to 
a  fatal  result.  As  in  cases  of  uterine  abortion,  the  death  of  the  ovum 
is  for  the  most  part  followed  by  heemorrhage,  which  may  be  confined 
to  the  tube  (hsematoma  tuba-),  or  the  blood  may  cscajMJ  by  the  fimbri- 
ated extremity  iuto  the  peritoneal  cavity,  or,  if  circumscribed  by  adhe- 
sioos,  it  may  give  rise  t-o  the  intraperitoneal  form  of  pelvic  hematocele. 
Even  when  rapture  takes  place  the  ha?morrhage  ia  not  necessarily  fatal. 
Mr.  Tait  insists  on  the  relative  harmlessncss  of  most  cases  of  ha?ma- 
toma  due  to  rupture  occurring  belwoon  the  foldsof  the  broad  ligament ; 
while  the  records  of  salpingotomy  show  that,  even  with  intraperi- 
toneal rupture,  the  ha>morrhagc  has  often  been  found  rrioderate  in 
amount,  and  did  not  in  itself  furnish  the  occasion  for  surgical  inter- 
ference.* 

In  abdominal  pregnancies,  which  it  has  been  seen  are  usually  if  not 
always  secondar)*  to  tho  tubal  form,  the  ovnm  or  fcptus,  as  a  rule,  excites 
a  loc:U  peritonitis,  attended  with  pain  and  fever,  and  followetl  by  the 
prodactinn  of  pseudo-membranes,  which  exercise  a  conservative  influ- 
ence  by  shutting  of!  the  ovum  from  the  peritoneal  cavity.  Indeed,  in 
the  exceptional  instances  where  these  inflammatory  conditions  do  not 
develop,  the  movements  of  the  fictus  within  its  own  membranes  may 
give  rise  to  such  intense  suffering  us  to  c^use  the  woman  to  die  from 
exhaustion  (Schroedcr). 

In  abortions  at  an  early  stage  it  often  happens  that  no  trace  of  the 
embryo  is  found,  and  tJie  diagnosis  has  to  be  matle  from  the  presence 
of  the  chorionic  villi.  Even  when  abortion  does  not  occur  in  the  first 
few  weeks  the  child  is  apt  to  die  prematurely.  Sometimes,  however, 
gestation  may  advance  to  full  term;  in  which  case  labor-pains  set 
in,  the  deoidua  is  estpelled,  and  the  child  dies  during  the  expulsive 
efforts.  In  the  majority  of  cases  the  dead  fictus  excites  a  suppurative 
inflammation  in  tbo  sac  by  which  it  is  inclosed,  and  the  patient  dies 

*  V*de,  u  an  instooce,  the  cases  reported  by  Oktuhan  from  Martin's  Cliolc. 
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either  from  general  peritonitis  or  from  profuse  suppuration.  In  cases 
where  the  peritonitis  remains  locul  and  the  suppuration  is  tolerated, 
fistulous  coramuriications  may  form  with  one  of  the  hollow  viscera  or 
the  abdoiniuuL  walls,  through  which  the  contents  of  the  eoc  raay  be 
elimiuuted.  ^lost  frequently  the  opening  takes  place  into  the  large 
inte»tine;  quite  often  through  the  abilumiual  walls;  more  rarely  into 
the  vagina  and  bladder.  In  any  caw,  the  process  of  elimination  is 
slow,  often  lasting  months,  and  even  years.  When  the  Iwnes  and  soft 
tissues  have  all  been  discharged,  complete  recovery  may  take  place.  In 
the  larger  proportion  of  cases,  however,  if  Nature  is  not  a6siftt«d,  the 
patieut  perishes  from  exhaustion  and  blood-poisoning  before  the  elimi- 
nation is  ended. 

Soniolimes  the  foregoing  inflammatory  cliangcs  do  not  occur  as  the 
result  of  the  death  of  the  fcctus,  in  which  case  the  fluid  contents  of 
the  aac  arc  re-absorbed,  and  the  walls  collapse  and  come  in  contact  with 
the  fetal  cadaver.  The  skin  of  the  latter,  and  at  a  later  peritxl  the 
deep-seated  soft  tissues,  undergo  fatty  degeneration,  and  form  a  greasy 
substance  consisting  of  fat,  lime-salts,  cholesterin-crystals,  and  blood- 
pigment.  Aftcrwani  the  iluid  portions  are  abjforbed,  so  that  nothing 
remains  but  the  bones,  lime  lamella*,  and  incrustations  upon  the  walls 
of  the  sac;  or  the  UbUib  may  shrink  up  like  a  mummy,  preserving  its 
shape  and  organs  to  the  minutest  detail.  A  fc^tus  thus  alterc<]  is 
termed  a  lithopaedion.  It  may  remain  imbedded  in  connective  tissue 
for  years  without  injury  to  the  mother.  The  tithoptedion  of  Leinsell 
was  removed  in  1720  from  a  woman  ninety-four  years  of  age,  who  had 
can'ied  it  for  forty-six  years.  The  presence  of  the  lithopwdion  docs  not 
prevent  pregnancy  from  takiug  place.  In  some  cases  it  may  after  years 
excite  suppuration,  a  result  which  is  fostered,  according  to  Spiegelberg, 
by  pregnancy  and  labor.  Recovery  may  follow  the  artificial  extraction 
of  the  foreign  body,  or  death  may  result  from  inflammation  and  the 
discharge  of  pus. 

Note.— Ktlebenmeister  (Uelwr  Lithopfidion,  Arch.  f.  Gynaek..  vol.  x\ii.  p.  168) 
di8tingui<ihcs  three  conditions  to  which  the  term  litbopirdian  is  applied : 

1.  Where,  after  absorption  of  the  fluid,  the  membranw  alone  c&lcify,  and  the 
tODtus  undergoes  mumroificatiou. 

3.  Whens  after  absorption  or  etteape  of  the  fluiil,  the  membranes  calcify,  anil 
oaloiHcatiun  uf  the  UvUm  occun  al  [K>iiiU  whore  the  nienibraneft  adhere  to  the  fetJil 
surface. 

8.  Where  the  foetus  escapes  into  the  abdominal  carjty.  and  cretaceous  matter  w 
deposited  in  the  snu>)^ma  covering  the  felal  snrfat^.  In  thi»  way  calcified  strata 
form  around  the  fa>tiisand  exert  n(>m]ire<»inn  upon  the  containe<l  tuones.  Beneath 
the  chalky  layers  the  tisfues  are  mummified.  A  lithopsdion  in  the  sense  of  a  com- 
plete pf'trifaction  does  not  exist. 

Diagnosis* — The  diagnosis  of  extra-uterine  fetation  is  baaed  npon 
the  existence  of  the  signs  of  pregnancy,  the  exclusion  of  an  ovum  within 
the  uterine  cavity,  and  the  presence  of  a  tumor  external  to  the  uterus. 
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In  practice,  however,  there  is  a  wido-eprejid  difference  of  opinion  m 
to  the  prueticability  of  an  early  dingnosis  of  tubal  pregnancy.  Dr. 
Hanks  hii^  recently  Gtiitid  his  belief  that  a  diagnosii^  cim  he  made  in 
ninety-five  per  cent  of  tlie  cuaea  we  are  called  upon  to  attend.  Mr. 
Tail,  on  the  other  baud,  thinks  "he  may  he  excused  for  mainuiiiing  a 
tomowhiit  skoptiofti  attitude  concerning  the  correctness  of  the  diagno- 
sis  of  these  gentlemen  who  speuk  of  making  a  certain  diagnosis  before 
the  period  of  rupture." 

The  problem  seems  simple  enough.  Given  pregnancy,  and  having 
ascertained  that  the  ovum  is  not  in  the  uterus,  the  diagnosis  it^elTccted. 
But  we  all  know  that  the  subjective  symptoms  of  pregnancy  arc  docep- 
tivc,  and  that  the  pigmentation,  the  mammary,  and  the  utero-vaginal 
changes  are  not  always  so  clearly  defined  in  the  first  three  months  aa 
lo  make  it  safe  in  every  case  to  positively  diaguoslicate  pregnancy  in 
even  the  intra-ut«rine  form.  The  advice  tu  use  the  sound  to  demon- 
strate the  vacuity  of  the  uterus  in  suspected  cases  has  been  the  cunse 
of  many  needless  abortions.  Fortunately,  the  sound  often  does  no 
nther  harm  Ihau  to  add  to  our  sources  of  crrnr.  Twice  within  a  year 
gravid  patients  have  been  sent  to  me  with  the  assurance  that  the  re- 
peated introduction  of  the  sound  had  shown  the  empty  condition  of 
tb©  womb.  In  one  of  them,  after  an  anesthetic  was  given,  it  was  easy 
to  determine  the  presence  of  the  hmid  of  the  child  through  the  cervii 
at  the  internal  os;  in  the  other  I  felt  perplexetl,  and  aske*!  the  opinion 
of  Ur.  Thomas.  He  pronounced  it  an  ordinary  pregnancy,  and  the 
event  has  shown  that  he  was  correct.  Twice  within  a  year,  to  my 
knowledjre,  the  alKlomen  has  been  opened  in  this  city  for  supposed 
extra-uterine  gestation,  and  only  ordinary  gravidity  was  found. 

In  the  main,  our  dependence  must  be  upon  local  changes  and  local 
ptoms.  Thus  a  tubal  swelliug  and  enlargement  of  the  uterus,  as- 
iated  with  suppression  of  the  menses,  often  followed  after  a  brief 
period  by  sero^Kanguinolent  discharges  and  increased  flow  at  the  men- 
strual period,  with  paroxysmal  pains  radiating  from  the  side  of  the 
pelvis  upon  which  the  affected  tube  is  situated,  and  with  the  expulsion 
of  the  uterine  deciduu  nt  the  end  of  tlie  second  or  in  the  course  of  the 
third  month,  are  to  be  regarded  with  suspicion.  Hut  a  tubal  sac  is  the 
product  of  a  variety  of  pathological  conditious.*  The  uterine  changes 
in  early  months  are  inconstant.  Those  sometimes  correspond  to  those 
of  ordinary  uterine  gestation,  but  often  there  is  neither  perceptible  en- 
largement nor  cervical  softening  to  indicate  pregnancy.  Paroxysmal 
pains  are  frequent  in  other  forms  of  tubal  disease,  and  menstrual 
diUarbancea  are  common  phenomena  in  uterine  derangements.     The 

*  Vsrr  rcjFKrds  as  an  iinportani  distinction  in  the  eArIf  fttngr,  that  wh<?rAAS  in 
other  ftirnu  of  tubal  eiilarp.>ii)Qiit  the  swelling  may  be  hard  or  tenfw  or  fiiictiinllng. 
when  Jne  to  an  intact  nviim  it  ])Ocwes»eK  »  chanictcritstio  soft  feel.  Verhaiidlungen 
der  DvuIaUmq  Oetellsob.  f.  tiyuuck.,  Third  Clongress.  Leipsic,  1800.  p  103. 
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expulsion  of  the  deciduOf  though  a  valuahle  sign,  is  not  of  constant 
occurrence.  In  many  tubal  aburtions  tlie  only  svinptome  are  those  of 
polvic  liieiiiatouL'lu.  In  many  InijtuueeH  of  early  rupture  of  the  tube 
with  haemorrhage  into  the  peritoneal  cavity  there  are  no  antecedeut 
Bvmptoms,  or  only  those  of  ordinary  pregnancy.  In  reading  the  re- 
ported castsi  of  tlie  operative  removal  of  pregnant  tubes*  itissurprtsiug 
to  note  in  how  many  of  tliem  the  diagnosis  was  only  estahlislied  by 
the  subsequent  determination  in  the  removed  tubes  of  decidual  cells 
and  chorionic  villi.  Undoubtedly  a  probable  diagnosis  prior  to  rupture 
roiglit  be  made  in  niauy  instances  if  the  patients  could  be  subjected  to 
frequent  examinations  from  the  beginning  of  the  pregnant  state,  but 
this,  in  the  nature  of  things,  is  rarely  f>racticable. 

In  the  intraligamentous  form  the  conditions  for  diftgnosis  are  more 
favorable.  Hero  gestation  is  apt  to  be  prolonged,  and  if  rupture  oocnrs 
between  the  folds  of  the  broad  ligament  the  haemorrhage  is  limited  in 
amount.  In  this  class  the  patients  are  apt  to  seek  early  professional 
advice,  owing  to  the  discomforts  from  which  they  suffer.  The  swelling 
at  the  side  of  the  uterus  is  easily  reached  through  the  vagina,  an<l  wo 
have  as  distinctive  signs  a  rapidly  growing  tumor,  early  lluctualiou, 
and  the  pi*eserice  of  pulsating  vessels  over  the  site  of  the  tumor. 
Bimanual  examination  under  an  anaastlielic,  especially  if  the  Uiumb  be 
introduced  into  the  vagina  and  two  lingers  into  the  rectum,  makes  it 
possible  to  determine  that  the  tumor  is  independent  of  the  uterus.* 

After  the  third  month  it  is  not  ordinarily  difficult  to  determine  the 
existence  of  the  pregnant  state.  Ballottement  is  usually  perceptible  at 
an  early  date,  and  the  fetal  heart  makes  the  diagnosis  certain  ;  but  the 
greatest  care  needs  to  he  exercised  in  the  examination  of  the  patient 
and  iu  the  formation  of  an  opinion  concerning  the  extra-uterine  situa- 
tion of  the  ovum.  In  a  suspected  case  violence  in  the  attempt  to 
separate  the  tumor  from  the  uterus  may  cause  sac  rupture.  Graodiu 
believes  the  abseucc  of  coutractious  when  frictions  arc  applied  to  the 
sac  of  an  extra-uterine  ovum  should  prove  a  most  valuable  aid  to 
diagnosis.  Kiistnerf  curiously  enough  maintains  that  the  existence  of 
contractions  in  ttibal  pregnancy  should  distinguish  them  from  other 
pelvic  growths.  Mr.  Tait  cites  as  a  misleading  condition  an  abnormal 
thinness  of  the  uterine  walls.  In  my  own  experience,  lateral  flexion  of 
the  uterus  often  simulates  ectopic  gestation  to  a  surprising  degree.  In 
these  cases  the  fundus  conUiiniug  the  ovum  lies  upon  one  side  of  the 
pelvis.     The  cervix  is  crowded  to  the  opposite  side.     Between  the  two 

•  Aceopding  to  Sraolsky's  ohservfttions,  the  tuhe  in  tho  first  two  moiith!<  v*  iho 
size  ftf  a  pig^eon's  egg,  at  the  end  of  (he  aocond  mnnth  of  an  Knglish  walnnts  at  two 
and  &  half  ronnths  of  a  hen's  ofr^,at  three  months  it  reaches  the  size  of  ihr  fl^t,  nnd 
at  fotir  monlbs  the  Mze  of  two  fi^ts.  VarintiDiifi  majr  result  from  hrdramnion. 
ha'n)Hti>-wilpinx,  uialfonnation,  etc  SMorsKV,  IHapnostie  et  tr«il'*merit  de  La 
grrewespie  tubnire.  Neiivelltfi  arch,  d'obstet.  ol  ile  gyripcoln^ie,  Dec,  IHIH),  p.  (Htl. 

t  MOllkr's,  Uaudbuch  der  QeburtshUire,  toI.  ii,  part  3,  p.  541. 
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a  deep  sulcus  is  felt.  If  the  patient  is  hysterical,  these  deranged  rela- 
tions are  exH^gi'ruted  by  contraction  of  the  al>dominal  musclop.  No 
difficulty  in  det^oling  the  errtir  is  experienced  when  the  patient  is 
anaesthetized,  except  in  cases  where  the  fundus  is  fixed  to  the  side  by 
adhe^iond.  In  two  instances  seen  by  me  the  intra-uterine  nature  of 
the  pregnancy  was  only  determined  by  the  forcible  introduction  of  the 
linger  through  the  cervix.  Caws  of  retroflexion  of  the  gravid  uterus 
with  incarceration  are  likewise  often  difhcult  todistingniBh  from  extra- 
utorino  pregnancy. 

The  distinction  by  physical  signs  between  the  tubal,  the  ovarian, 
and  the  secondary  alHlontinal  form  is  scarcely  practicable  so  long  aa 
trunod  anatomists  fail  to  agree  concerning  them  when  the  abdomen 
iuu  been  opened  and  the  organs  are  exposed  to  view. 

A  review  of  the  subject  of  diagnosis  makes  it  apparent  that  many 
CMMof  ectopic  pregnancy  present  no  symptoms  previous  to  rupture. 
In  another  class  the  existence  of  a  suspicious  tumor  with  few  or  none 
of  the  corroborative  signs  should  lead  to  awaiting  policy,  or,  when  the 
symptoms  are  of  a  threatening  character,  to  an  explorative  laparotomy. 
It  in  well,  however,  to  remember  that  with  reference  to  this  latter  pro- 
cedure recent  popular  intercsi  in  abdominal  surgery  has  a  tendency  to 
invest  trifling  anomalies  occun'iug  in  gestation  with  a  sinister  imjKir- 
tantre.  But  there  still  remains  a  considerable  class  in  which  an  early 
diagnosis  fan  l>e  reached  with  reasonable  certiiinty.* 

Treatment — The  treatment  of  extra-uterine  fetation  varies  in  ac- 
cordance with  the  stage  of  pregnancy  and  the  condition  of  the  fcetas. 
For  the  sake  of  convenience,  we  distinguish — 1.  Cases  of  early  gesta- 
tion; 2.  Oases  of  advanced  gestation  (fn»tU8  living) ;  3.  Ca*es  of  gesta- 
tion prolonged  after  the  death  of  the  ftetus. 

1.  Cmtes  of  Earl^  (iesttifion, — The  indication  for  treatment  in  the 
rly  months  varies  with  the  conditions.  If  rupture  has  occurred, 
care  should  be  employed  to  ascertain,  if  [wssible,  whether  the  resulting 
hemorrhage  has  taken  place  between  the  folds  of  the  broad  ligament, 
or,  if  intrapcritoucal,  whether  the  blood  is  free  in  the  abdominal 
^vity,  or  is  restricted  to  the  pelvis  by  old  adhesions.  Circumsuril>ed 
Fusions  of  hlood  due  to  ruptured  tubes  do  not,  as  a  rule,  threaten  life, 
and  disappt^ar  wilh  time  and  with  little  other  treatment  than  rest  in 
the  rocnmbent  posture. 

If  the  outpouring  of  blood  has  taken  place  primarily  into  the  ab- 
dominal cavity,  or  as  a  secondary  occurrence  after  the  giving  way  of 
the  first  barriers,  laparotomy  is  unquestionably  demanded.  While  it 
is  not  denied  that  cren  in  these  extreme  cases  the  efTused  blood  may 
bo  circumscribed  by  an  adhesive  inflammatory  process,  and  that  a  few 
patients  may  recover  with  an  expectant  treatment,  tlie  waiting  policy  is 

•  IIawi,i:t  reported  in  llie  N.  Y.  MckJ.  .lonr.  .Tiiuo  IB.  18K8,  a  case  where  the 
diagnosis  raudc  pruvious  lo  ruplurv  was  confirmed  by  laparotomy. 
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a  gamble  with  life.  On  the  other  hand,  the  opening  of  the  alidoinen 
for  the  pui-pu80  o(  rmuoving  blood  and  clot^,  and  for  the  exlirptiuuu 
of  the  tuhc-Bac  huB  been  Ibu  means,  since  Mr.  Tail  demonfilrttted  the 
practicability  of  the  operutiou,  of  saviug  nmltituderi  «  f  women  from 
imi>eudiDg  death.  The  opcrution  is  not»asa  rule,  ditticult*  It  involves 
the  separation  of  adhesions  where  these  exist,  the  tying  of  the  podiule, 
and  the  removal  of  the  ruptured  sac.  In  the  intraligumcntouB  form 
it  may  be  necessary  to  ligat«  the  attaclied  portion  in  sections.  Where 
a  [HHlicle  cuu  not  be  readily  prepared,  Veil  recommends  the  tying  of 
the  broud  ligaments  ut  the  two  cxtrcmitioa  of  the  sac  before  proceed- 
ing to  ligute  tlie  base.  Previous  to  closing  the  abdominal  incision 
great  care  should  be  taken  to  insure  tlie  arrest  of  htemorrhuge  xiut  only 
from  the  stump  but  from  tbe  separated  adhesions. 

When  the  diagnosis  is  made  previous  to  rapture  the  choice  lies 
between  laparotomy  and  the  employment  of  measures  to  destroy  the 
life  of  the  embi-yo.  In  practice  the  decision  is  pretty  certain  to  be 
governed  by  other  than  theoretical  considerations.  Thus  an  experi- 
enced operator,  who  possesses  trained  assistants  and  cau  command  for 
his  patient  the  surrounditigs  whicli  are  needful  for  success,  will  be  apt 
to  select  laparotomy.  The  risks  have  buen  proved  to  be  small,  and  the 
patient  is  relieved  from  pi>saiblc  future  troubles  due  to  retention  of  the 
products  of  conception.  But  all  men  are  not  exports  in  pelvic  surgery. 
The  danger  which  threatens  the  life  of  the  patient  is  often  imminent, 
and  assistance  from  afar  is  not  always  easy  to  obtain.  Under  these 
conditions  the  indication  for  treatment  is  plainly  the  adoption  of 
measures  to  destroy  the  life  of  the  fuitus,  and  thus,  by  arresting  the 
growth  of  the  ovum,  to  diminish  the  chances  of  rupture  and  of  bsemor- 
rhage. 

The  methods  which  have  heretofore  been  employed  to  destroy  the 
OTum  are  punctm-e  of  the  sac,  injections  of  morphia  solutions,  elytrot- 
omy,  and  the  faradic  current. 

Puncture  of  the  Sac, — Puncture  of  the  sac  is  usually  easily  effected 
by  the  introduction  of  an  exj)ioring  trocar  through  either  the  vaginal 
or  rectal  wall.  The  operation  is  to  bo  recommended  on  the  score  of 
simplicity,  but  has  not  been  attended  with  very  brilliant  results.  Re- 
coveries after  puncture  have  been  recorded  by  Oreenhalgh,  Tanner, 
Stollz,  Jacobi,  Ku»berI6,  and  K.  Martin  (two  coses).  Fatal  issues 
from  septicffimia  and  peritonitis  followed  puncture  in  the  liaiids  of 
Routh,  J.  Y.  Simpson,  A.  Simpson,  Martin,  Urnxton  Ilicks,  Thomas 
(two  cases),  Conrad,  Netzel,  Hutchinson,  John  Scott,  Gallard,  and 
Depaul.  Frankel*  withdrew  nearly  three  fifths  of  an  ounce  of  am- 
niotic fluid  from  the  sac  witliout  interrupting  the  course  of  preg- 
nancy. 

*  FrXkkbl.,  Zur  Dittgnostik  und  ojierativo  Bohandlung  der  Tubenschwftnger- 
achaft,  Arch,  t,  Oyuaek.,  Bd.  xlv,  p.  107. 
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Injfciums  of  Sulntions  into  the  Sar^  dMt'ffned  (o  deviroy  the  Fatu» 
—This  inethoU  was  first  stiggestotl  by  Jouliii.*  Fie  proposed  injcctioua 
of  sulpliate  of  atrr>piu  (out;  liftli  of  u  grnin  diiKsolveil  in  a  few  drops  of 
water)  into  the  sac  by  means  of  a  long  hypodermic  syringe.  His  sug- 
geetiun  ttubdeqiientty  wiis  auccvsdfully  carriod  into  cSoot  in  two  cases 
by  Friedreieh.f  of  Hoidelberij.  The  needle  of  the  syiinge,  he  advised, 
should  bti  iutroduoed  into  the  tiuc  through  the  abdominal  or  rag^inul 
wuUit,  a  fc7  drops  of  fluid  tiliould  then  be  wilhdmwu,  and  its  place 
supplied  by  the  solution  containing  the  poison  selected.  Friedreich 
employed  by  preference  a  Qflh  of  »  grain  of  morphia.  The  operation 
was  repcatod  every  seeond  day,  unlil  the  diminished  size  of  the  ovum 
»(Turd«d  evidence  that  the  restUt  sought  for  had  been  accomplished. 
The  operation  seemed  to  produce  but  slight  inHammatory  disturbance, 
And  the  QiHternul  system  did  not  feel  the  influence  of  the  narcotic. 
Itennert  |  has  since  succeeded  in  destroying  the  life  of  the  foetus  in 
the  fifth  month  of  extra-uterine  gestation  by  means  of  a  single  injec- 
tion containing  about  half  a  grain  of  morphia.  The  patient  recov- 
ered after  a  protracted  illness.  Ka>bcrU;  reported  to  the  Gyniecologi- 
c&I  Section  of  the  Eighth  International  Medical  Congress  at  Copen- 
hagen a  case  of  advanced  abdominal  pregnancy  where  the  child  was 
doitroyod  by  morphia  injections.  The  foytus  and  placenta  were  ab- 
sorbed. The  recovery  was  complete.  8ix  euses  have  been  reported  by 
Winrkel,  and  one  by  Fournier.     Of  the  eleven  cases,  three  died. 

liie  Fnradic  and  Galvanic  Currents. — The  transmission  of  the 
faratiie  current  through  the  ovum  has  proved  a  safe  and  efficient 
method  for  destroying  the  life  of  the  fwtus  during  the  first  three 
months  of  its  existence.  The  application  consists  in  passing  one  pole 
into  the  rectum  to  the  site  of  the  ovum,  and  pressing  the  other  upon 
a  point  in  the  abdominal  wall  situated  two  to  three  inches  above  Pou- 
pairt*s  ligament.  The  full  force  of  the  current  of  an  ordinary  one-cell 
battej^  should  bo  employed  for  a  period  varying  from  five  to  ton  min- 
utes. The  treatment  should  be  continued  daily  for  one  or  two  weeks, 
nnti)  the  shrinkage  of  the  tumor  leaves  no  doubt  as  to  the  death  of  the 
fwtuft. 

The  successful  employment  of  the  faradio  current  in  extra-uterine 
pregnancy  we  owe  to  Dr.  J.  G.  Allen,  who  reported  two  cases  of  re- 
coTory  through  its  instnimentality  in  1872.  His  first  case  occurred 
in  18G9,  the  second  in  1871.  Previously,  in  1861),  Burci  had  succeeded 
in  shriveling  up  the  ovum,  in  a  case  of  tubal  pregnancy,  with  the 

•  JouLix,  TraiU?  coraplct  dcsoccouchcmcntd,  p.  968, 

f  CumsTKix,  BciirogzurScliwaiiger^tmrt  atiHserlmlb  der  Oobftrmuttor,  Arch.  f. 
OynaeL,  JM.  xiv,  p.  353.  Ili-tiniif  rf(>arts  likewise  a  cjise  operated  on  by  Kmberlfi, 
vbera  prufuM  ha'morrhttge  uMurrwi.  It  is  not,  stated  whether  the  patient  recov- 
«nvl.    (Oil!  Krankheitcn  dor  Kitoitor  imd  die  Tubvnsclivrancerseh&tt.  p  IttM.) 

I  Ke?(NKET,  Kxtfttuteriusehwau^rschiifi  iux  fUnftca  MoQiie,  Arub.  t  Qynaek., 

T«I.  Xjur.  p.  300. 
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gulvanic  current  transmitted  through  the  tumor  by  means  of  two 
acupuncture  needles.  In  1866  Dr.  Braxton  Tlioks  tried  the  faradic 
current,  but  aban<loned  it  after  the  second  itpjirK'ntiun.  Dr.  Allen  was 
apparently  in  no  haste  to  report  his  triumphs,  but  appears  to  have 
mentioned  them  incidentally  in  the  course  of  a  discusKion  before  the 
Obstetrical  Society  of  Philwielphia,  So  little  pains  did  he  take  re- 
garding his  discovery  that  the  subject  was  nearly  forgotten,  until  a 
new  success  was  reported  by  Drs.  Levering  and  Landis,  of  tlie  Starling 
Medical  College,  in  1877.  Since  then,  Brothera*  has  collected  fifty 
cases  in  which  ehnjiricity  was  employed.  In  twenty-five  cases,  to  which 
I  can  add  a  twenty-sixth  from  my  own  practice,  and  not  included  in 
Itrothora's  list,  the  health  of-the  patient  was  ascertained  to  be  good  at 
the  end  of  periods  varying  from  one  to  eight  years. 

There  were  no  evil  results  in  any  of  the  cases  traceable  to  the  elec- 
tricity. Of  the  four  fatal  ones,  in  that  of  Janvrin  rupture  of  the  tube 
had  undoubtedly  taken  place  before  the  galvanism  was  employed  ;  in 
that  of  Wylie  the  eight  months*  fcetus  was  killed  by  injections  of 
morphia  into  the  sac  after  electricity  had  been  discarded  ;  and  in  the 
CBsea  of  Duncan  and  Steavenseu  and  Buulton  and  Steaveuseu  elet'tro- 
puncture  was  employed, 

Against  the  method,  it  hoa  been  urged  that  the  successes  reported 
are  in  themselves  evidences  of  an  erroneous  diagnosis,  that  the  faradic 
or  galvanic  current  endangers  the  integrity  of  the  lube,  and  that  the 
ovum,  after  its  vitality  has  been  destroyetl,  is  liable  to  produce  suppura- 
tion. But  a  priori  deductions  should  not  be  allowed  to  outweigh  the 
evidence  of  carefully  conducted  exiwrimenta.  It  should  be  borne  in 
mind,  however,  that  clcetricity  is  only  available  in  the  first  three 
months,  and  that  no  one  in  this  country  advocates  electro-pnnctnre-f 

6Vi.sf^.v  iif  Admnci'd  Gexfaliun. — After  the  third  month  it  has  now 
come  to  be  regarded  as  a  settled  rule  that  the  removal  of  the  fa»ttt«, 
the  placenta,  and  the  investing  membranes  should  be  attempted  as 
soon  as  the  diagnosis  has  been  made.  If  complete  extirpation  of  the 
sac  proves  impracticable,  it  shonid  be  removed  to  the  fnltcst  extent 
possible,  as  its  presonoc  when  left  in  situ  is  capable  of  leading  to  in- 
tractable sinuses  and  persistent  suppuration.  The  older  method  of 
stitching  the  sac  to  the  abdominal  wall  and  leaving  the  placenta  to 
come  away  spontaneously,  furnished  a  certain  number  of  favorable  re- 

•  A.  BRornERS,  Subs«iiient  Tleha^nor  of  Co-^os  of  Estni-uterino  Pregnancj 
treatod  by  EIe<-trifi(y,  Anicrii-jin  .Tour.  OlwtPt.,  vol.  xxiii.  No.  3.  1890. 

f  Dr.  Franklin  FI.  >Iartin  {vidt  Goelet's  Archives  of  (lyiinwoloj:!:,  189!,  p.  100) 
has  wmght  U>  show,  by  experiments  on  incnbattiif;  liftu's  pfr^s.  llmi  the  fAntdic  cur- 
riMit  Ik  r^lutivrly  worthless  as  a  feticide  agent^  and  recnmmeiid.H  the  <ntb!<titiition  in 
nil  U4i9es  of  tho  galvanic  current.  If  this  should  be  eslalilished  with  n*g:ard  to  the 
]iiuimn  oTuin.  it  must  ho  confessed  it  would  jcrcally  weaken,  if  not  destroy,  the  argu* 
roptit  in  favor  of  electric  treatmcuL,  since  nearly  all  thu  ruportcd  snoooMOS  haVB 
been  obtuiiiod  by  faradiam. 
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■alta  uftvr  the  death  of  ttic  child  and  the  arrcj^t  of  the  rircnlafion  had 
tiikcti  {jUm.'C.  During  the  life  of  the  child  dualh  from  hwinorrlmge  was 
the  nearly  utiifonn  result.  The  concliision  <lmwii  from  this  experience 
was  to'await  the  doatli  of  the  fwtuB  before  operating,  thus  exposing  the 
woman  to  tlie  manifold  dangera  arising  from  the  presence  in  the  peri- 
toneal cavity  of  a  growing  ovum,  or  of  a  sac  containing  dcud  matter, 
often  in  n  sljite  of  putrefaction. 

But  Mrith  clearer  anatomical  views  of  extra-uterine  pregnancy,  it  is 
getting  more  and  more  to  bo  recognized  that  the  treatnient  of  that 
oonditiou  is  subject  to  the  oniinary  rules  of  abdominal  8urger}'. 

The  diflicuUios  onconntered  in  the  removal  of  tlie  fetal  aac  are  the 
reaalt  of  oxcossive  Ta&cularity  and  extensive  adhesiuns,  but  these 
obstacU'8  to  finccei^  have  of  late  been  found  in  many  cases  not  to  l>e 
insupcnible.  In  the  purely  tubal  form,  where  advanced  gestation  is 
reached  without  rupture,  the  uterine  end  forma  a  pedicle  which  permits 
the  employment  of  the  ligature  tu  tjitijtse.  In  this  category  should  be 
placed  the  case  of  OUhausen,  and  probably  that  of  Eastman.  In  an 
intraligameuious  case,  Hreisky  first  stitchwl  the  sac  to  the  abdominal 
wound  and  removed  the  fa^tus.  He  then  removed  the  stitches,  ligated 
the  brood  ligament  on  the  side  of  the  nterus,  and  scpanitcd  the  tumor, 
tying  at  the  same  time  any  largo  ve&scds  found  bleeding  on  the  cut 
rarface.  By  progressive  ligation  of  the  base  from  within  outward 
toward  the  pelvic  walls,  tlio  sac  with  the  contained  placenta  was 
detAched  with  but  slight  loss  of  blood.  A  portion  of  the  sac  which 
had  grown  into  the  meso-cacum  was  enucleated.  Packing  with  iodo- 
form g»vi7.e  was  subsequently  resorted  to. 

Schauta*  has  recently  reported  a  method  in  the  intraligamentous 
form  which  promises  important  future  results.  The  ovum  and  uterus 
ftppurently  constituted  a  single  growth.  It  was  impossible  to  ligato 
between  them.  He  succeeded,  however,  in  applying  a  double  ligature 
to  a  peritoneal  fold,  which  formed  the  residue  of  the  ligamontum 
infundibnlu-pelvicuni.  After  dividing  between  the  ligatures  he  got 
undcrnc«ath  the  peritonueum,  which  he  severed  by  a  circular  lino  to 
the  right  ut<?rine  cornu.  The  peritonipum  was  then  dissected  away 
from  tlie  sac  wall  without  noticesible  haemorrhage,  and  the  six  months' 
omm  was  enncleated  entire.  Upon  detaching  tho  ovum  from  the 
titerine  wall  there  was  considerable  bleeding,  rcfjuiriug  the  provisional 
proployment  of  compression  and  tho  subsequent  use  of  the  suture. 
The  ]>erit4>neal  sac  was  then  attached  to  the  wound,  and  drained  by 
Miknlicx^s  methoil. 

In  these  four  cases,  all  of  which  ended  in  recovery,  success  was  due 
to  the  complete  extirpation  of  the  sac.     Worth  f  re|>orted  in  1889,  to 

•  Sth.^it*.  Bcilrfl^re  j.iir  Cajniistik,  Pnig-nose  iind  Thumpio  tier  Kxtrauterin- 
•chw»nt:»n«'hnfl.  Pmc,  18111. 

t  WntTitf  Behnndlmig  tier  Kxtniulerinschwangcrscbart,  VcrliaiidluDgen    der 
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the  Third  Congress  of  the  Gerznan  Gynsecological  Society,  nine  opera- 
tions between  1887  and  1889.  The  case  of  Schauta  increases  the  list  to 
ten.  Of  these,  eight  recovered  and  two  died.  It  was  not  possible  to 
remove  the  entire  sac  in  every  case,  but  even  partial  extirpation,  with 
employment  of  ligatures  to  the  placental  vessels  and  removal  of  the 
placenta,  has  been  found  to  lessen  the  risks  of  the  operation  and  to 
shorten  the  period  of  convalescence. 

After  the  death  of  the  fcetus  the  same  principles  hold  good  so  long 
as  the  sac  contents  have  not  been  infected.  After  putrefaction  or  pus 
formation  has  set  in  the  older  method  of  stitching  the  sac  to  the 
abdominal  incision  previous  to  opening  it  is  still  the  best  After  the 
removal  of  the  fcetus  the  placenta  should  be  left  to  separate  spon- 
taneously. While  the  detachment  is  taking  place,  it  has  been  found  that 
a  mixture  of  tannin  and  salicylic  acid  strewed  upon  the  inner  sorface 
of  the  sac  is  useful  as  a  styptic  and  a  disinfectant. 

Dentschen  Geaellschaft  fQr  Oynaekologie,  3te  Kongress,  p.  175.  Other  mooeMfal 
cases  were  reported  by  Braun,  Olshausen,  John  Williams,  LAzarewitsoh,  and  Treah 
^tal  oases  oocurred  in  the  practice  of  Prochownik  and  L.  Braun. 


OBSTETRIU  SURGERY. 


} 


CnAPTEU   XVIII. 

TffE  INDUCTION  OF  PREMATVRS  LABOR, 

IiulartUin  «f  prrmature  In^Kir. — Imlipnlinns, — ContraulM  pclTiK.— Ilnbitual  dcnth 
of  firtii*.— t>i«.'ii»i's  whitrh  iiu[»eril  the  lift*  of  the  raollier. — Operation. — Cathv- 
tcrisRtJo  uleri. — Intra-utviiiie  injecliotuc — Rupture  of  memlinin«!>. — Mechunicnl 
diUtution  of  oervix. — V'Bgiiuil  duiicheii. — Tainpon. — Choioo  of  methwls. — Cure 
ot  liic  child.— ArLtEcuU  nburtlon. 

The  induction  of  premature  lubor  is  indicated  in  cases  in  which 
the  continuance  of  pre^uuijcy,  or  delivery  ut  ful!  term,  is  nsflociated 
with  rii?ks  to  mother  or  child,  or  to  both,  which  may  be  diminished 
bv  bringing  pregnancy  to  a  close  at  an  early  period  after  the  fnetua  is 
prepared  for  cxtra-utorine  existence.  The  time  at  which  the  lattwr 
begins  is  nsually  placed  at  the  twenty-ninth  week.  As,  however,  the 
prcicrTation  of  the  child  at  so  early  a  date  is  un  exceptional  occurrence, 
mnd  ms  a  large  proportion  of  those  wiiich  by  tender  care  are  made  lo 
snrvire  the  first  danger  of  immaturity  perish  in  infancy,  commonly 
falling  A  prey  to  hydrocephnUis  or  to  intoslinal  derangements,  the  in- 
t«re»;t»  of  the  child  call  for  the  postponement  uf  the  operation  as  long 
as  practicable.  Where  the  clioice  lies  wiih  the  physician,  the  provo- 
cation of  lalx>r  ia  nsually  deferred  until  the  thirty-third  or  thirty- 
fourth  week.     The  principil  indications  are  : 

1.  Modernie  Ocjrftn  of  Pdvir  Cmitrnrilnn. — In  flattened  pelves 
measuring  from  two  and  three  fourths  to  tliree  and  one  fourth  inches, 
sod  in  equally  contracted  pelves  under  three  and  one  half  inches,  the 
punago  of  a  full-term  child  is  not  imposeiblc,  though  usually  difhcuU 
and  dangerous.  By  inducing  premature  labor,  however,  owing  to  the 
smaller  size  of  the  fmtus,  and  especially  to  the  increased  compressibility 
of  the  fetal  head,  we  are  enabled  to  diminish  the  mechanical  obstacles 
to  delivery,  and  thus  to  improve  the  prognosis  f(»r  Ixttli  mother  and 
child.  To  the  mother  the  advantage  from  the  operation  is  in  all  cases 
decided,  while  to  the  child  not  much  is  gained  in  the  extreme  dcgreea 
of  contraction. 

The  time  at  which  gestation  should  be  interrupted  depends  upon 
the  size  of  tlie  pelvis  and  our  estimate  of  the  size  of  the  fetal  head. 
The  distance  from  the  lower  border  of  the  symphysis  to  the  promon- 
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tory  slioiild  bo  accurately  me«iSTired,  and  the  side  walla  of  the  pehii 
carefully  explored.  ScliroeUer's  mcusuremente  show  that  the  bijiaii- 
etal  diameter  of  the  head  is,  between  the  tweuty-eighth  and  thirty-«eo- 
ond  week,  about  three  and  one  fourth  inches  ;  between  the  thirty-eccoud 
and  thirty-aixih  week,  nearly  three  and  a  half  inches;  and  that  after 
the  thirty-sixth  week  the  increase  is  insignificant.* 

One  of  the  most  important  questions  to  be  decided  in  reference  to 
the  induction  of  labor  is  the  ])eriod  to  which  gestation  ban  adranccd. 
But  this,  in  the  absence  of  wel]-de6ned  signs,  it  is  easy  to  miscalculfl 
Physicians  have  been  misled  by  the  large  size  of  the  uterus  in  U 
pregnancies  and  hydramnion  into  provoking  labor  before  extra-uterine 
existence  was  possihlo. 

Ahlfeld  bus  shown  that  the  long  axis  of  the  foetus,  when  flexed  tn 
uterOy  is  almost  exactly  one  half  it^  entire  length  in  an  extonded  posi- 
tion. Ue  proposes  measuring  the  former  with  a  Baudolocque  pidvim- 
eter,  by  placing  one  extremity  per  vat/ifiam  npon  the  child*s  head, 
and  the  other  upon  a  p(jiut  in  the  ubdomiual  walls  over  the  fundus  of 
the  uterus  at  which  the  breech  of  the  child  is  felt.  Very  nearly  the 
same  results  were  obtained  by  measuring  from  the  nppar  border  of 
the  symphysis  in  place  of  passing  the  lower  branch  througii  the  genital 
canal.  The  following  arrangement,  based  npon  his  tables,  places  be- 
fore us  in  u  pnicticul  way  the  result  of  his  investigations,  so  far  oi 
tlioy  apply  to  tlie  questions  involved  in  the  induction  of  premature 
labor :  f 

2.  Hohiiual  Denlh  of  the  Fwtns. — It  has  been  proposed  that,  wlien 
in  successive  f^regmuicics  the  fu'lus  perishes  i*m  vtero  dnring  tlie  latter 
weeks  of  gestation,  labor  should  be  induced  after  the  period  of  viability 
has  been  reached,  but  before  the  time  at  which,  according  to  previous 
experience,  the  fittul  eruling  was  to  be  expected.  This  plan  of  treat- 
ment docs  not  apply  to  cases  where  death  is  duo  to  syphilis,  as  a  better 

•  ScRROKDKR,  I.ehrtpu<'h  iler  flt'biirtjhOlfe,  4te  Aufl.,  p.  235.  It  is  tn  Iw  retnem* 
beretl  that,  tho  bipiirii'ljil  iliiinuttyr  i^i  cnjialilo  of  a  (jonsideriiblo  dygrvo  of  coinpres- 
sioQ.  and  thiit  it  H  usually  the  bitctn[>orHl  rather  than  bipan'clal  diameter  whicb 
hfts  to  pass  the  narrowest  ilinmctor  of  the  pelvis. 

f  The  amiiiiitement  mnoiiifieti  from  ohh  furnished  by  Stahl  (GeburuliHlfliche 
Opcrationslehre.  p.  47).  Owing  to  individual  differences  in  the  len^thnfthoftptuitftt 
thesnrae  period  of  gestation,  r  considerable  source  of  «rror  inheres  in  the  Ahlfeld 
method  of  computntion.  It  is.  however,  much  less  than  those  to  which  estinuta 
based  upon  the  size  of  the  uterus  are  subject. 
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result  ia  to  h&  expected  by  subjecting  both  parents  in  advance  to  auti- 
srpliiliLio  treatment.  Little  benetit,  too,  would  be  derived  from  pre- 
mature labor  where  the  death  ie  due  to  organic  diseasea  of  the  fodius. 
But  where  death  ia  the  result  of  inanition,  dependent  n|>un  maturnul 
anemia,  degenerative  changes  or  faulty  development  of  the  phicenUk,  or 
alterations  of  the  umbilical  curd,  the  operaiiun  is  fully  justifiable. 
With  the  diflficulty,  however,  of  making  the  diagnosis  and  fixing  the 
time  when  labor  should  be  induced,  there  have  been  but  few  coses  in 
which  the  procedure  has  furnished  favorable  results. 

3.  DiseaKBH  which  imperil  the  Life  of  the  Mother. — In  these  c^isea 
the  operation  is  primarily  ]>erfonned  in  the  interestji  of  the  motlier, 
»nd  is  indicated,  therefore,  even  when  the  child  is  known  to  have  per- 
ia^ied.  Hometimes,  however,  premature  labor  becuinea  a  means  of  sav- 
ing the  life  of  the  child,  which  shares  the  dangers  that  threaten  the 
maternal  existence.  In  this  category  belong  especially  chronic  affec- 
tions of  the  heart  and  of  the  respiratory  organs  ;  enormoua  distention 
of  the  abdomen  from  multiple  pregnancy,  hydramniou,  tumors,  and 
iwcites,  whicli  occasion  extreme  dyspnoea;  pernioiona  anemia;  uncon- 
trollable vomiting;  bzemorrhages  from  placenta  pra^via ;  chorea;  con- 
Ttilsions;  and  nephritis,  associated  with  excessive  oedema.  In  each 
CMC,  however,  it  is  incumbent  to  carefully  consider  whether  the  special 
conilition  is  rendered  more  threatening  by  the  existence  of  pregnancy, 
and  to  weigh  the  question  as  to  how  far,  for  the  time  being,  the  dau- 
gen  are  likely  to  be  increased  by  the  progress  of  labor. 

Stchberger  has  proposed  extending  this  indication  to  cases  where 
the  prc&ervation  of  the  mother's  life  is  hopeless,  but  in  which  prema- 
tore  delivery  affords  a  chance  of  saving  the  life  of  the  child.* 

Opebation. 

A  great  number  of  methods  have  been  proposed  with  a  view  to  pro- 
Toko  labor  prematurely.  Most  of  them,  however,  such  aa  the  adminis- 
titition  of  ergot,  of  quinine,  or  of  jaborandi,  the  stimuhiciou  of  the  va- 
gina with  carbonic  acid,  frictions  of  the  breasts,  and  the  like,  do  not 
require  anything  more  than  cursory  mention.  The  following  proced- 
nrec  alone  possess  any  special  claims  to  favor :    * 

Catheterization  of  the  Dterns. — This  method  consists  in  the  intro- 
duction of  a  o^ithoter,  or,  better  still, an  elastic  bougie,  between  the  mem- 
branes and  the  walls  of  the  uterus,  and  leaving  the  instrument  in  sifn 
until  active  labor  seta  in.  In  performing  the  operation  it  iaagood  plan 
to  place  the  patient  in  a  recumbent  posture  upon  a  hard  table,  with  the 
liips  brought  near  the  edge,  and  the  thighs  well  fixed  upon  the  body. 
After  preliminary  vaginal  disinfection,  two  fingers  guide  the  point 
of  the  boogie  into  the  cervix,  the  index-finger,  passed  to  the  os  in- 

*  Stbbbekoeb,  Lex  regia  ond  ktlnstliche  FrQhgeburt,  Arofa.  f.  Gynaak..  Bd.  i, 
p^4C5. 
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temtim,  then  follows  the  instrument,  anJ  as  it  enters  the  nteniB  tUrecU 
it  to  one  side  to  prevent  it  from  niplnring  the  xnemhranes.  In  the 
case  of  primiparw,  preliminary  dilatation  of  the  cerrix  may  be  securcdf 
if  noeeBsary,  hy  the  use  of  a  sponge- tent  or  of  the  rnginal  douche.  The 
bougie  Bhould  be  pushed  slowly  upward  with  the  disengaged  hand  and 
allowed  to  follow  its  own  course,  between  the  menibi-anea  and  the 
uterus.  To  prevent  the  instrument  from  slipping  down,  two  inches  of 
the  extremity  may  bo  left  outside  the  cervix  to  find  support  against  the 
vaginal  wall.     A  rotoiitive  tampon  is  rarely  necessary. 

The  method  is  tolerubly  ccrUiiu.  In  favorable  cases  labor  follows 
its  employment  in  the  course  of  a  few  hours.  As  a  rule,  the  response  is 
more  prompt  in  multipane  than  in  primipara*.  Sometimes,  however, 
ro  action  is  set  up  during  the  first  forty-eight  hours,  or  the  pains  ex- 
cited are  of  a  cramp-like  character.  In  either  case  it  is  well  to  resort 
to  other  additional  mousurcs.  Outside  of  unwholesome  hospitals,  the 
use  of  the  catheter  or  bougie  to  excite  labor  is  not  associated  with  any 
peculiar  risks.  The  danger  of  detaching  the  placenta  is  not  im- 
minent, if  the  instrnment  bo  introduced  slowly,  as,  owing  to  iU  elas- 
ticity, the  bougie  tends  to  make  its  way  around  the  placental  margin. 
In  maternity  hospitals,  however,  it  may  serve  as  a  point  of  entry  for 
miasmalic  poisons,  and  thus  be  followed  by  local  irritation  and  puer- 
peral septic  affections.  Because  of  this  danger  the  solid  bougie  is  ]>rrf- 
emble  to  the  hollow  r^itheter.  In  all  eases  only  a  perfectly  clean  and 
new  instrument  should  be  used. 

Iiyections  between  the  Uterus  and  Ovtun.— Cohen,  of  Hamburg, 
proposed  in  1848  tlie  &epumtion  of  the  membranes  by  injecting  t^ir- 
water  through  a  long-nowled  syringe  made  to  penetrate  about  two 
inches  within  the  uterine  cavity.  The  nozzle  was  furnished  with  a 
rounded  extremity,  and  with  openings  upon  the  side.  He  recommended 
that  the  injection  should  Im  rontinned  until  a  distinct  feeling  of  ilis- 
tention  was  experienced  by  the  piitient,  which  sometimes  required  the 
employment  of  nearly  a  quart  of  tiie  fluid  (730  grammes).*  This  plan 
has  since  been  modified  by  the  eubslitution  of  an  elastic  catheter  for 
the  metallic  tube,  and  by  the  injection  of  a  few  ounces  of  simple  warm 
water  (98'  Fahr.)  in  place  of  the  aqua  picea.  In  case  of  failure 
with  a  single  injection,  it  has  been  recommended  to  repeat  the  proced- 
ure. Professor  Lazarewitch  has  demonstrated  that  the  nearer  the  irri- 
tation is  carried  to  the  fundus  the  more  certain  and  speedy  the  result. 
He  therefore  employs  a  syringe  with  a  central  opening,  and  paasos  it  as 
near  to  the  fundus  as  possible.f 

When  efficiently  performed,  the  metho<l  possesses  thg  iwl vantage  of 
rapidly  exciting  uterine  labor-pains.  Kunno  reports  fifteen  cases  in 
which  he  resorted  to  it  with  complete  success.     Ue  cautions  i^aiuet 

•  Cohen,  Xptie  Zt^chr.  f.  Geburt^k..  Ud.  xii,  p.  118. 

t  Ljjeaaewjtcu,  Tranii.  of  tliu  <Jb^u-t.  Soc  of  Loudon,  1688. 
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using  force  in  injecting,  and  recomnieiids,  as  u  mcand  of  avoiding  the 
paasage  of  air  into  veins,  the  withdmwal  of  the  catheter,  and  it^  rc- 
introduction,  in  case  a  lia^morrhugo  sliotdJ  betoken  that  the  placeDtH 
had  been  impinged  upon.  Others  iiave  employed  the  methoii  many 
limes  with  entire  iuipuiiity.  Htill.  uiuiea  of  sudden  death  have  occurred 
dnring  its  use,  which  have  been  referred  to  shock,  to  air  getting  into 
the  uterine  sinuaoa,  and  to  rupture  of  lite  ntenis.  Wliile,  perliapi*, 
the  general  rcs»uit5  from  uterine  injections  have  not  been  less  satiafac- 
torjf  thftn  from  the  employment  of  other  measures  for  inducing  pr«- 
matnre  labor,  the  snddenueas  of  death  in  the  fatal  cases  has  had  a  deter- 
rent effei^t  npon  it^  extended  employment. 

Rupture  of  the  Membranes. — This  is  the  olilest  of  nil  the  methods 
in  use.  It  i;*  bo«c  performed  by  means  of  a  simple  ap]>anitus  de- 
Tiaed  by  the  Freiherr  Braun  von  Fernwnld,  consisting  of  a  goose-qnill 
sharpened  like  a  pen  and  nieked  u])on  ibt  convex  isiirfoce  for  the  pas- 
Mge  of  a  uterine  sound.  Thus  mounteti.  wiih  it«  point  guarded  by 
the  sound,  it  can  be  introduced,  without  risk  to  the  matermU  tissues, 
through  the  cervix  to  the  ovum.  Then,  by  simply  pushing  the  quill 
upward,  the  point  is  made  Ut  elear  the  souiul  and  effect  the  puncture 
of  the  nienibranes.  The  method  is  certain,  thougli  not  always  upeeily 
in  ita  a<:tion.  It  is  open  to  the  objerlions  which -hold  good  in  all  cases 
of  premature  discharge  of  the  amniotic  fluid.     Hopkins  recommended, 

m  mode  to  provide  for  the  gradual  escape  of  the  liquor  amnii,  tap- 

ig  the  membranes  with  a  sound  at  a  distance  from  the  n»  intornum. 
TlokitJinsky  has  shown,  from  the  statistics  of  Hraun's  clinic,  that  in 
bo5{iital  praotieo  puncture  of  the  membranes  is  the  safei^t  means  of 
inducing  premature  labor,  diminishing  as  it  does  the  chances  of  infec- 
tion, which  is  the  chief  source  of  danger  in  all  the  measures  where  the 
irritation  is  applied  dii*ectly  to  the  inner  surface  of  tlio  uterus.  Thougli 
in  private  practice  1  Imvo  never  from  choice  selected  this  method,  I 

e  witnessed  many  Ciwea  in  which   the  membranes  have  ruptured 

ideutally,  and  yet  have  failed  to  notice,  either  in  the  cuse  of  the 
mother  or  child,  the  serious  consequences  which  theory  would  :?ad  us 
to  apprehend.  It  is  not  adapted  for  the  higher  degrees  of  ])elvic  con- 
traction or  for  cases  where  speedy  delivery  is  desirable. 

Heohaiiical  Dilat-ation  of  the  Gervit.— The  ililatjition  of  the  cervix 
with  apouge-tvnta  or  laminaria  is  rarely  resorted  to,  except  as  prepara- 
tory to  other  measures.     While  the  expansion  of  the  tent  softons  the 
ix  and  excites  uterine  contraction,  the  effect  is  frequently  trau- 

t.  To  l>e  sure,  the  action  may  be  kept  up  by  a  succes-siou  of  tents 
gmdually  increasing  in  size,  but  such  a  plan  denudes  the  cervix  of  its 
epithelium,  and  is  apt  to  lead  to  septic  infection. 

The  Banies  dilator  is  n  most  I'fRcient  aid  in  ea.ses  of  induced  labor. 
It  should  ho  surgically  clean,  and  before  its  introduction  both  vagina 
and  cervix  should  be  thorougblv  disinfected.  I  have  found  it  conren- 
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ieut  to  seize  it,  properly  folded,  witli  u  pair  of  dressing  forceps,  by  meani 
of  which  it  eau  be  paaaed  into  the  cervical  canal.  I  then  withdraw  the 
forceps,  and  push  the  dilator  upward  with  two  fingers.  The  dilator  is, 
as  Burnes  has  termed  it,  a  wuter-bag.  It  should  never  be  distended 
with  air,  a8  rupture  of  the  bag  in  that  case  might  bo  speedily  folk»wed 
by  the  death  of  thu  patient.  As  for  the  introdaction  of  the  smalleat- 
Bized  bag  the  cervix  requires  to  bo  sufficiently  expanded  to  permit  xhe 
passage  of  at  least  two  finger**,  it  is  useful  chiefly  as  an  adjuvant  to 
other  plans  of  treatment.  At  lirst  the  dilatation  should  only  l>e  carried 
to  the  extent  necessary  to  render  thu  cervix  tense.  When  labor  has 
fairly  begun,  the  fluid  pressure  of  the  dilator  upon  the  cervix  serves  to 
strengtlum  the  uterine  action.  When  left  lu  xi7m,  the  instrument  in- 
sures the  development  of  good  jwins.  It  should,  however,  be  removed 
from  lime  to  time,  if  not  forcibly  expelled  into  the  vagina,  and  carbol- 
ized  injetnions  siiould  be  employed  to  prevent  infection.  So  soon  aa 
the  physiological  softening  of  the  cervix  which  results  from  labor  has 
been  efTccted,  rapid  dilatation  can  bo  advantageously  employed.  When 
the  cervix  is  rigid,  the  rubber  bag  is  only  useful  as  a  reflex  exciter  of 
^jains.  To  be  sure,  the  rigid  cervix  can  be  forcibly  dilated  to  almost 
any  extent  by  hydrostatic  pressure,  but,  as  a  rule,  it  closes  down  to  its 
original  dimensions  so  soon  as  the  pressure  is  removed.  In  rare  eases 
forcible  dilatation  may  lead  to  cervical  laceration. 

Tarnier  has  devised  a  bag  which  can  be  passed  upward  through  the 
cervix  and  tiisteudcd  in  the  lower  uterine  segment  It  servos  to  par- 
tially detuch  the  membranes,  and  excites  by  its  presence  active  uterine 
etTorts.  Its  liability  to  rupture  is  the  most  seriotts  objection  to  its  em- 
ployment. 

The  Vaginal  Doache. — The  vaginal  douche  was  introduced  into 
practice  by  Kin isoh,  in  l.S-K;.  It  consists  in  directing  a  stream  of  tepid 
water  with  considerable  force  directly  against  the  cervix.  The  stream 
nmy  either  be  furnished  by  a  Davidson's  syringe,  or  a  continuona  cur- 
rent from  a  tube  connecting  with  a  vessel  placed  at  an  elevation  above 
the  patient  may  be  used.  The  latter  is  the  safer  method.  The  large- 
sized  fouutain-syriugo,  made  to  hold  a  gallon  of  water,  ut  a  very  con- 
venient apparatus.  The  duration  of  each  injection  should  be  from 
ten  to  fifteen  minutes.  At  the  outset,  tliree  douches  in  the  Iwenty-foar 
hours  suffice.  Subsequently  the  freipiency  and  duration  should  de- 
'pcnd  upon  the  degree  of  action  excited  and  the  urgency  which  exists 
for  bringing  labor  to  a  close.  Twelve  are  about  the  average  number 
of  injections  required.  In  pressing  cases  they  have  been  repeated  as 
often  as  once  in  three  to  four  hours.  The  temperature  of  the  water 
employed  should  be  iibout  1(>G°  Fahr. 

In  using  the  douche  the  patient  should  bo  placed  across  the  bed, 
and  im  India-rubber  sheet  should  be  so  arranged  under  the  hips  as  to 
convey  the  water  as  it  escai)es  from  the  vulva  into  a  vessel  beneath. 
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Every  care  should  be  taken  to  avoid  the  introduction  of  air  iuto  the 
vagiua,  and  ut  the  bi*^iuiiiu>(  of  ouch  douche  precuutiuns  ehuuld  be 
adopted  to  facilitate  the  es^^upe  of  tlic  fluid.  The  forcible  pressure  of 
the  stream  hws  been  knonvn  to  drive  air  eontainetl  in  the  vagina  into 
the  cervix.  The  same  accident  has  fultoweU  imperfection  in  the  valves 
of  the  syringe. 

The  douche  acts  by  the  warmth  of  the  water,  by  stimulation  of  the 
lower  uterine  Begment,  and  by  dilatation  of  the  vagina.  After  the 
douche  has  been  continued  for  a  time,  the  latter  ia  somcCimcadiglended 
so  as  to  be  nearly  in  contact  with  the  pelvic  uallg. 

The  Taginal  douche  aa  a  means  of  inducing  labor  has  of  late  ye-ars 
fallen  eoniewhat  into  disrepute.  Its  ehief  reconimeudutiou  wati  the 
supposed  barmlessue^a  of  the  procedure — a  preciouH  quality,  to  which 
in  reality  it  apjicars,  however,  to  jwijgesii  little  claim.  Numerous  cases 
have  been  reported  where  death  hits  followed  the  accidental  introduc- 
tion of  air,  and  sharp  peritoneal  symptomB,  according  to  Kleinwuch- 
ler,*  have  been  known  to  result  from  the  excessive  distention  of  the 
TUjz^na.  The  dangers  referable  to  the  latter  eause  jncn*ase  with  the 
repetitions  of  the  douche.  It  is  likewise  claimed  that  its  repetition 
tends  to  lessen  the  etticii^ncy  of  the  uterine  contractions.  At  present 
it«  employment  is  generally  restricted  to  the  preliminary  dilatation  of 
the  OS,  or  to  the  sustaining  of  the  action  of  other  measures. 

The  Vaginal  Tampon. — Braun  introduced  an  Indiu-mbber  bag,  lur- 
Dtshed  witli  a  tube  and  a  metal  stop-cftck,  which,  under  the  name  of 
the  coljfeurynter^  still  plays  a  considerable  r6h  in  obstetrical  practice 
in  (lermany.  When  filled  with  water  in  the  vagina,  it  formed  a  pain- 
ful and  rather  uncertain  mode  of  inducing  labor.  It  is  now  rarely 
employed  except  in  hieraorrhage,  and  where  it  is  desired  to  prevent 
prematnre  rupture  of  the  membranes.  Care  should  be  taken  to  only 
moderately  distend  the  vagina,  and  not  to  continue  the  pressure  for 
anv  lengtheneil  perif>d  of  time. 

Oalvanization. — Bayer  f  urges  the  constant  current  as  an  available 
iMADa  of  exciting  labor-pains.  He  recommends  placing  the  negative 
pole  of  a  suitably  ooiistruetetl  electrode  in  the  cervix,  and  the  positive 
pole  apon  the  alxlomen  near  the  fundus.  Ten  to  sixteen  elements 
slioald  be  W9f^\  for  a  perind  varying  from  ten  to  tweJity  minutes.  The 
advantages  chutneil  for  galvanism  are,  that  it  excites  trtio  pains,  that 
it  does  not  produce  strictures,  that  it  causes  the  cervix  to  soften  and 
dilate  natiimlly,  and  tliat  by  its  use  the  dangers  of  infection  are  less- 
ened. The  chief  drawback  consists  in  the  necessity  for  frequent 
repetitions  of  the  procedure  before  lalwr  is  brought  to  a  close.  Thus, 
in  the  six  cases  where  it  was  used  by  him,  frbm  two  to  thirteen  appli- 

•  Ki.nxwIrnTKR,  Prajrcr  Vierteljahrsischrift.,  IST^,  Heft  i.  p.  56. 
f  Batkr.  r^ber  diu  B«dcutang  der  Electridtat  id  der  Oeburt<»h.  und  G;-naek^ 
vol.  Xf.  p.  «0. 
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cdtions  were  matle,  and  the  time  from  tlie  first  application  to  the  birth 
of  the  fhilcl  varied  from  two  lo  eleven  days.  As  tlio  pffaet  of  the  fiw 
application  is  to  soften  the  cerrix  and  render  it  dilatalile,  pilvanisTU 
raav  in  tlie  futuro  tind  its  phuM!  as  a  suhstitute  for  tenLs,  or  the  vftginnl 
douche,  iu  the  preparation  of  the  lower  uterine  segment  for  llio  em- 
plojmont  of  accelerative  measures. 

Choice  of  Methods. — From  the  foregoing  it  will  ho  eoen  that  no  one 
of  the  <iitTerent  proceedings  mentioned  is  entirely  free  from  objection. 
Aside,  however,  from  infection — a  danger  more  especially  dreaded  in 
niateniity  hoapitala — and  the  avoidable  accident  of  driving  air  into  the 
Tcina,  the  most  serions  diflieuUiea  against  whieh  we  have  to  contend 
arise  from  the  tardy  dilatation  of  the  os  and  the  prolongation  of  labor. 
Any  of  the  methods  are  good  if  only  they  act  speedily.  It  is  advisable, 
therefore,  in  prai;tice  to  follow  the  excellent  advice  of  Dr.  Barney  and 
divide  the  induction  of  jiremutuie  labor  into  two  stages,  in  the  first 
of  which  provocaiive,  and  in  the  second  of  which  acct-lerative,  meas* 
nres  should  bo  adopted.  In  tlio  former  category  should  be  placed  the 
dilatation  of  the  cervix  with  tents,  the  vaginal  donehe,  and  the  rathe- 
terization  of  the  uterus;  in  the  latter,  dilatation  of  the  cervix  with  ibe 
rubber  bags,  rupture  of  the  membranes,  and,  in  case  of  delay,  delivery 
with  forceps  or  by  version. 

The  plan  1  have  generally  followed  consiets  in  beginning  in  the  aft- 
ernoon with  the  vaginal  douche,  and  following  with  the  introduction 
of  a  solid  bougie,  to  bo  left  in'  the  uterus  overnight.  In  many  ease? 
labor  la  excited  in  the  course  of  a  few  hours.  In  the  morning,  if  the 
process  is  delayed,  the  vaginal  douche  is  repeated.  There  are  few  cases 
in  which,  toward  the  end  of  tho  twenty-four  hours,  the  cervix  is  not 
found  softened  and  well  lubricated  with  mucus.  The  dilators  should 
then  bo  cmi)loyed,  the  operator  taking  his  time,  as  pernmnent  dilata- 
tion is  the  object  sought  after.  If  the  membranes  come  down  widl, 
the  dilator  may  l>c  removed  and  the  progress  of  the  case  left  to  Xh- 
tnre.  Often  it  is  advisable  to  adopt  the  plan  of  Dr.  Bamea,  rupturing 
the  membranes  when  the  cervix  will  admit  three  or  four  fingers,  and 
then  dilating  witli  tho  large-sized  bag  until  the  utents  is  opened  fully 
for  tho  passage  of  tho  child.  Finally,  according  to  the  conditions 
present,  the  physician  may  citlior  awuit  tlio  termination  of  the  labor, 
or  deliver  by  version  or  by  lightly  constructed  forceps. 

Care  of  the  Child. — Premature  infants  possess  slight  powers  of  re- 
sLsting  external  agencies.  Tho  customary  batlis  should  possess  a  tem- 
perature of  100"  Fahr.,  or  very  nearly  that  of  the  amniotic  fluid.  The 
chances  of  raising  premature  infants  are  greatly  enhanctnl  by  feeding 
them  with  mother's  milk.  The  artificial  maintenance  of  tho  body-heat 
is  essential  to  the  proRcrvation  of  life  in  the  early  period  of  extra-uter- 
ine existence,  lu  a  nide  way  this  may  be  accomplished  by  pWing 
tho  child  in  warm  cotton  near  the  lire.     Before  the  thirtv-sccond  wook 
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the  r^ult  in  ituch  cases  depends  almost  entirely  upon  the  unremitting 
watchfulness  and  zeal  of  a  devoted  mother  or  nurse.  Miiuh  better 
results  arts  liowever,  obtainable  through  the  agency  of  the  contrivances 
of  Crede  anil  of  Tariiier. 

Cred^r's*  apparatus  possessoa  the  advantage  of  cheapness  and  sim- 
plicity. It  consists  of  a  tub  madu  of  copper  with  double  walls  and 
floor.  The  compartment  between  the  walls  is  capable  of  containing 
thirt)*-five   pints  of  water.      For  convenience  in  fiUing  the  compari- 


FlO.  14B.— &«d4't  apparalus  for  thf  iuiilii('*tiniv>-  of  Ibe  iKKly  lit-ut  of  pmnulnrv  and  ftn-liltf 

illfUliltt. 

ment,a  funnel-shaped  depression,  provided  with  a  stopper,  is  furnishwl 
in  the  upper  margin.  A  stop-cook  below,  at  the  opposite*  end,  permits 
the  water  to  be  withdrawn  at  will.  In  this  vessel  the  child  is  place<l, 
rnvclopwl  in  fine  cotton  or  soft  Hanncl  The  coverings  should  reach 
to  the  brim  of  the  vessel,  the  face  of  the  child  alone  remaining  exposed. 
Every  fdur  hours  the  space  between  the  walls  is  to  be  filkni  with  water 
heated  to  12*.!"  Fahr.  When  the  water  is  tirst  introduced,  the  tempera- 
ture within  the  tub  la  about  1074*.  In  the  last  two  hours  it  sinks  to 
about  911^".  lu  extreme  degrees  of  prematurity,  a  more  equable  tem- 
piTBturo  may  be  maintained  by  partially  refilling  every  Jjour  or  every 
half-honr.  The  child  is  to  he  disturbed  as  little  us  possible.  It  should 
I*-  removed  only  to  be  bathed  and  to  be  placed  to  the  breast.  The 
napkins  should  be  changed,  as  far  as  possible,  within  the  vessel. 

Credt**4*  aj)p»r.ilus  has  been  employcil  in  the  IxMpsic  Maternity  for 

•Cmrolt,  UcVier  EnnilrmungagprSlhe  fQr  frtlhgeborene  und  schwBchliphe,  klciuo 
Kinder.  Arch.  f.  Gynoek.,  vol.  xxtv.  p.  V2H,  tterlin,  18^  The  prpciw>  meiLstiPfiiiciits 
of  Ciwli"*  npparetus  are  oa  follows:  Lcnj^h  otit'^ide,  abnvc,  89  inches,  below,  25 
inch*!*:  inat(io.  above.  28j  Inches,  below,  2U  inche!*.  Width  outsidr,  above,  10 
*iH*h— I  iuaidi!,  15  hichp:*;  insiiU*^  iilxivn,  lo  hichos,  l>elnw,  11  itiuhu?. 
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a  period  of  twenty  years.  The  totiU  number  of  cbiliiren  thiis  treated 
amounted  to  six  luiudretl  aud  Beveuty-eight.  The  weiglit  of  these 
children,  with  few  exceptions,  wius  Ioas  thitn  five  aud  a  (|uarter  pouud*. 
The  lotiil  niortiility  wiw  eigliteen  per  cent.  Of  twenty-four  children 
weighing  between  two  and  three  pounds,  twenty  died;  of  one  hun- 
dred aud  fifteen  children  weighing  between  three  and  four  poubdai 
forty-two  died;  of  four  hundred  and  seventy-six  children  weighing 
between  four  and  five  pounds,  fifty-four  died ;  while  of  fifty-two 
children  weighing  between  five  and  six  pounds  (seventeen  twins),  but 
one  died. 

The  incubator  of  Tarnier  was  first  used  at  the  Maternity,  in  1881, 
for  the  rearing  of  prematurely  horn  children.  It  cdnsiotis  of  a  wikkIcq 
box  with  walls  0-10  toO-I'i  centimetre  thick,  filled  in  with  sawdust  lo 
prevent  loss  of  heat.  A  central  ])artition  divides  the  box  into  two 
com  part  men  ta,  the  out  for  hot  water,  the  other  for  the  infant's  cradle. 

A  metal  case,  of  a  capacity  of 
about  seventy-one  litres,  fits 
into  the  lower  compartment, 
leaving  u  space  of  two  to 
tliree  centimetres  between  iu 
walls  and  those  of  the  1m>x 
for  the  free  eircnlatiuD  of  air 
from  below  upward.  The 
capacity  of  the  upper  com- 
partiiLcnt  is  about  eighty-six 
cubic  centimetres;  there  is 
free  circulatiou  of  air  be- 
tween it  and  the  lower  com- 
partmeut,  and  it  is  in  com- 
munication with  the  outer 
air  by  me^ns  of  two  open- 
ings— the  one,  on  its  upi>er 
surface,  shut  in  by  a  double 
plate  of  glass,  the  other,  laterally,  opening  like  a  door,  and  allowing 
exit  to  the  cradle.  In  each  oorner  of  this  upper  comjmrtment  is  a 
liole  for  the  escape  of  the  heated  air  from  below.  To  the  lower  com- 
partment, containing  the  hot  water,  is  attached  a  thermo-jiiphon  by  an 
upper  and  a  lower  tube.  AVhen  the  lamp  under  this  siphon  is  lighted, 
the  heated  water  flows  through  the  up]>er  tube  into  the  chamber,  dis- 
placing an  equal  amount  of  water  which  flows  back  to  the  sijjhon. 
Thus  a  current  is  established,  the  temperature  of  which  can  be  raised 
to  the  desired  point.  In  cold  weather  it  has  been  found  necessary  to 
light  the  lamp  three  times  daily,  allowing  it  to  burn  each  time  about 
two  hours.  The  lamp  shoidd  he  extinguished  wheti  the  temj>era- 
turo  in  the  upper  compartment  is  about  two  degrees  above  the  heal 
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desired.     The  registering  thermometer  may  be  laid  alongsido  the 
infant.* 

In  general,  a  mean  i^mpcrat\ire  of  80°  Fahr.  is  sufficient,  but  96** 
is  Iwrue  without  harm.  The  children  should  be  clothed  in  the  usniU 
nmnncr.  The  unpkiua  should  be  changed  Gve  to  six  times  diiilv.  A 
daily  bath  should  be  given.  Children  sufficiently  developed  to  suckle 
»ihot]|d  lie  placed  to  the  brea^st.  Those  too  feeble  to  nurse  are  fed  in 
Huris  upon  asaes'  milk.  Tlie  result  of  two  years'  trial  of  the  incubator 
tit  the  Paris  Maternity  Auvard  reports  as  follows:  Of  ninety-three 
hoidlhy  premature  children,  thirty-one  died;  of  fifty-eight  premature 
children  witli  complicating  diseiuses,  fifteen  died.  In  comparing  these 
ri?sults,  however,  with  those  reported  by  Credt*,  it  is  necessary  to  note 
that  at  the  ilaterniti*,  iu  Tarnior'a  service,  only  children  weighing  four 
pounds  and  less  were  placed  in  the  incubator,  while  the  limit  in  the 
Lfipsio  Maternity  was  iu  general  five  and  a  quarter  pounds. 

Artificial  ABonriox. 

Artificial  abortion  is  justifiable  whenever  it  offers  the  only  hope  of 
caving  the  life  of  the  mother.  The  morality  of  this  genentl  proposi- 
tion is  unqnestioned.  It  is  not,  however,  by  any  means  easy  to  deter- 
mine in  a  8|M>cified  casc  whether  the  conditions  which  render  the  in- 
duction of  aix)rtion  a  duty  really  exist. 

The  principal  recognized  causes  for  the  operation  which  admit  of 
little  dispute  are  :  1.  Iiutarceration  of  the  prolapsed  or  retrotlexed 
uterus  when  the  dislocated  organ  can  not  be  replaced.  2.  Diseases  of 
pregnancy  which  immediately  imperil  life,  and  which  have  been  vainly 
combated  by  all  the  resources  at  our  disposal.  Of  these  diseases  the 
roost  prominent  is  uncontrollable  vonuting.  Exceptionally,  the  indi- 
cation may  arise  in  affections  of  the  hearty  lungs,  and  kidneys,  wliere 
the  BTmptom^  are  iicutc  and  ]K-culLarly  threateniug. 

The  justifiability  of  abortion  is,  however,  by  no  means  ko  clear 
when  the  danger  to  the  mother  first  arises  after  labor  has  actually 
liegua.  This  is  esi>€ciully  the  case  iu  extreme  degrees  of  pelvic  con- 
traction, or  where  the  presence  of  large  tumors  renders  the  parturient 
canal  impassable,  as  in  these  cases,  by  means  of  the  Cesarean  section, 
there  is  always  a  probability  of  saving  the  life  of  the  child,  with  a  fair 
f»r<»?pect  of  preserving  the  existence  of  the  mother.  It  is  conpiflere<l 
ri^rht,  under  such  circumstances,  after  a  disi)asRionate  and  colorless 
statement  of  the  facts,  to  leave  the  decision  to  the  mother  and  the 
friends  more  immediately  interested.  When  the  operation  is  per- 
formed for  coiitractcd  pelvis,  the  following  figures  will  show  at  how 
late  a  period  it  may  be  uudertakeu : 

•  .M'^'jRD,  Do  \n  eouTou-to  prmr  cnfrtnts,  Arch,  do  Tocolnpio,  Otioltcr,  1883,  p. 
577.  The  ii«'oimt  givon  nlwve  is  copied  f mm  alwtrftct  fuvnUIiwl  to  lUc  Am.  Jour, 
of  Olistet.,  April.  ]884.  by  Itubert  [I.  Omndin. 
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▲ntfTD-poeterlor  dJuneter  at  pelvlB. 
li  inch. 
IJ  inch. 
1    inch. 


Latest  perhHl  for  inducing  abaflHon. 
Begiouing  of  sixth  moutli. 
Beginiiinf;  of  fif(.h  inonth. 
Four  months  and  a  half. 


AVith  loss  than  an  inch  the  difficulties  of  inducing  aliortionincr 
to  euc]i  a  degree  as  to  make  the  operation  rare]/  advisable,  or  iudeml 
even  prar-ticablc* 

The  iuductiou  of  abortion  is  acconniliahed  by  puncturing  the  mem- 
branes with  u  uterine  sound,  or  by  dilatation  of  the  cervix  with  a 
Bpouge-  or  a  tupelo-tent.  lu  the  early  months  diktatiou  by  means  of 
a  tent  possesses  the  advantage  of  {)ronioting  tlio  expulsion  of  the  ovum 
entire.  In  tliu  sixth  aiid'seveuth  months  the  same  means  are  available 
tl»at  liave  been  described  in  connection  with  the  induction  of  prema- 
ture labor. 

Prepftnttion  of  Aurptk  f^pon^n  for  OfmMncnl  Airpow*.— The  sponges  cm- 
ployed  should  be  of  the  finest  qiiolity.  Thoy  should  be  pnundt-d  with  a 
woodcu  mallet  until  the  cretaceous  particles  cau  no  longer  be  fell,  then 
ivaflhed  for  ten  minutes  in  u  two-per-ceut  solution  of  pcrmnngaDHtv  of  potjuh, 
and  washed  und  kncudud  therenrter  in  a  two-|H!r>cent  Holtttiun  of  biusalate  of 
potash,  till  they  become  of  a  yellonri-th-white  color,  and  no  more  sediment 
remains  in  the  solution.  To  remove  the  oxalic  acid,  they  should  be  wa^hctl 
in  distillcfl  wntcr  until  no  reaction  is  produred  with  lime-water.  The  sponj^TS. 
in  this  way  freed  of  inorgiinic  matter,  should  ho  allowed  to  soak  *.wo  day«  in 
a.  fivc-per-ceiit  solution  of  carbolic  acid.  The  carbolized  B]H>njfes  arc  to  be 
pressed  out  two  or  three  times  in  a  ten-pcr-ccnt  solution  of  pum  arabic.  A 
knittin;^  nee4lle  is  patwed  into  the  [•jHinge  and  a  carholizi'd  thread  employi'<i 
to  comproiw  it  into  a  cylindrical  8hapo.  care  being  taken  not  to  jyive  the  sponge 
a  spiral  turn  in  the  wtn<]ing.  Then  withdraw  the  needle,  wrap  ui  tissue  paper, 
and  leave  the  Hpnnge  to  dry.  Tlie  drjnug  usually  requires  three  or  foiu  days. 
Finally,  remove  the  uilk,  file  away  rou^h  portions,  and  place  in  metal  box  for 
future  use.  (Method  of  Jun^bluth,  ri</«  Zur  iJchandlung  der  Placenta  Pnicvia, 
Volkniaiin<ic)ie  Samiulung,  No.  2Zti.) 

As  to  the  choice  of  time  when  the  operation  should  bo  performed, 
opinions  differ.  Some  ])refer  the  first  two  months,  on  account  of  the 
small  size  of  the  ovum  and  tlie  slight  development  of  the  fetal  tufta 
at  the  decidua  serotina.  Most  physicians  wait  till  the  first  three  or 
four  months  hare  expired,  as  the  diagnosis  of  pregnancy  is  then  cer- 
tain, tilt!  execution  of  the  opt*nitinn  easy,  and  the  iletachnient  and  ex- 
palsion  of  the  fetal  appendages  more  complete. 

•  De  Soyke,  Dans  quels  eas  este-il  iudiqu^  do  proroquer  I'avortement  f  Paris, 
1873,  p.  <W. 
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CHAPTER  XIX. 

J'VRCJCPS, 

HUfOTT. — Varieties  of  forceps:  short  foreep?;  loop  forceps. — Action  of  forceps. — 
liulicnttoiiH. — PrciHTaliiins. — Forceps  al  outlet. — Opemtion  ;  inlrwlucliou; 
lurking;:  tractimiH;  removal. — For(.'e|w  til  lirim  ;  oiwmlitin. — .\xis-lraction  for- 
o«p-. — Forceps  iu  iwcipito-poeterior  positions;  ia  face  presentaliona. 

History. — The  forceps,  it  is  well  kuovrn,  ia  the  inTeulion  of  the 
Ohamborleiis.*  It  was  held  by  thorn  as  a  family  secret,  and  utilized 
purely  as  a  means  of  gain.  In  the  i-arly  jmrt  of  Ihu  year  1670,  Hugh 
L'hauibfrlen,  wbu  uujoyed  a  great  reputation  as  an  uceoncheiir,  went  to 
I'aris  in  the  hope  of  finding  a  purchaser  for  it.  Mauriceau,  to  test 
the  value  of  Chamberlen's  pretenses,  suggested  that  the  latter  should 
attempt  the  delivery  of  a  woman  with  extreme  contraction  of  the  pel- 
vis, upon  whom  ho  had  previously  decided  to  ]>erforni  the  Ca'sarean 
section.  Chamberlen  declared  that  nothing  could  be  easier,  ami  at  once, 
in  A  private  room,  set  abotit  the  tusk.  After  three  hours  of  vain  elTort 
he  was  obliged  to  acknowledge  his  defeat.  The  woman  died  ;  tlie  ncgo- 
tiucions  for  the  sale  were  dropped,  and  Cimmberlen  returned  with  his 
secret  unrevcaled  U^  Kngland.  In  1(172  Chamberlen  published  a  trans- 
lation of  Mauriceau's  work  upon  midwifery,  iu  the  preface  of  which  he 
states:  *'  My  father,  brothers,  and  myself  (though  none  else  in  Europe, 
as  I  kiiow)  have,  by  God's  blessing  and  nur  own  industry,  attained  to 
and  long  practiced  a  way  to  deliver  women  in  this  case  without  any 
prejudice  to  them  or  their  infants,  though  all  others  (being  obliged, 
tttr  waul  of  such  an  expe<lient,  to  use  the  common  way)  do  or  must  en- 
danger, if  not  destroy,  one  or  both  with  hooks."  In  1G88  Uugh  Cham- 
berlen went  to  Amsterdam  and  sold  his  secret  to  Hoonhuysen  fora  large 
sum,  who  in  turn  disposed  of  it  to  Ituysch  and  others;  and,  as  late  as 
1T4G  it  was  the  rule  of  the  Medico-pharmuceutieal  College  at  Amster- 
dam that  no  one  should  priKMice  midwifery  without  first  ubtaiuing  the 
secret  measure,  whi<di  was  imparted  by  tlieir  examining  body  for  a  heavy 
money  consideration.  In  1753  Jacob  de  Vischcrand  Hugo  van  de  Poll, 
who  had  acquired  the  secret  from  the  ilaughtcr  of  u  former  ponsessor, 
made  it  public  property;  but  the  instrument  turiuHl  out  to  be  the  sin- 
gle-bladcd  vectis.     Whatever  doubts,  however,  this  exposure  may  have 

•  Dr.  J.  H.  AtKLiJin.  in  nn  ntsay  fntitlinl  The  Chara^wrletis  and  tho  Midwiferr 
Foreeps,  l^)ndnn,  1H82.  coneludes  thnt  lht«  inventor  proper  of  the  forceps  wm 
Peter  Chttinberlen  llio  cliler.  who  wjls  taken  by  bis  futiier,  a  Hii(?uenot  fuptive, 
from  Paris  to  Lomlon  in  1.161*.  Dr.  Peter  Chnmliurlen.  who  purcha-<cd  Mortimer 
Hall,  in  WooUhain,  wa*  the  son  of  Peter  Clmniljerlen  Iho  vouiipT,  a  bntVlier  of  tlin 
invenlor,  l>r.  Peter  ChamU'rleii's  s«»n.  nitjrh  ChainlM'rlen.  Jr.,  was  thu  translator  of 
Maiirie*'an'A  work.  Hi*  fton,  Hugh  ChanilH>rleti,  Jr.,  was  the  one  whose  monument 
i»  seen  in  Westminster  Althey. 
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FlO,  144.— ForecpJi  of  Chom- 
berlMB. 


rast  upon  the  nature  of  the  Chamberlen  secret  were  set  nt  rest,  in  18I.\ 
by  ihe  discovery,  in  a  former  residcucc  of  the  family  in  Wuodham,  in 
Kasex,  of  a  che&t  containing,  besides  letters  and  a  variety  of  patterns  of 
t)ie  vcctis,  a  number  of  pairs  of  forceps,  fene^ 
tratod,  without  u  pelvic  but  with  an  excellent 
cephalic  curve.  Moreover,  Chapniau,  in  a 
short  treatise  upon  midwifery,  published  by 
hi  Ml  in  1733,  stated  that  "the  secret  men* 
tioued  by  Dr.  Chamberleu  was  the  use  of 
forueps,  now  well  known  to  the  principal  men 
of  the  profession  both  in  town  and  country." 
And  two  year^  later,  in  a  second  edition  of  his 
__  work,  he  pnblished  an  engraving  of  the  instm- 

DJ  ^  nu'nt,M*hich  became  known  as  Chapman's  for- 

AvJJ       I  ^^^V^s  though  it  did  not  differ  from  the  one 

III         «ll       yg^  ij^.  j|j^  Chamberlens. 

Since  Cbajtman'a  publication  the  modifica- 
tions made  in  the  forceps  by  obstetric  prac- 
titioners have  been  exceedingly  numerous.  Indeeil,  nearly  every  man 
widely  engaged  in  niidwifery  practice  finds  it  convenient  to  possess 
his  own  forceps.  Witli  few  exceptions,  however,  the  various  patterns 
described  by  authors  do  not  dilTcr  materially  as 
regards  esaentiul  principles,  but  have  each  some 
peculiarity  of  construction  which  tils  them  to 
supplement  a  personal  defect  of  the  contriver, 
or  to  meet  some  special  indication.  The  forceps 
is  by  no  means  a  perfect  instrument.  It  is  im- 
possible to  construct  it  in  such  a  way  as  to  cover 
every  need.  In  consnlting  practice,  it  is  con- 
venient to  possess  a  number  (if  forceps  for  dif- 
ferent emergencies.  A  good  pair  for  general  use 
ia  necessarily  a  compromise  between  conflicting 
aims,  and  requires,  fur  successful  u.se,  experience 
and  intelligence  to  correct  its  deficiencies. 

In  gelecliug  forceps  it  is  well  to  bear  the  fol- 
lowing points  in  mind  :  Wc  have  first  to  distin- 
guish between  the  long  and  the  short  forceps. 

Short  Forceps. — The  origiuul  instrument  of 
the  Chauiberleiis  furnishes  the  type  of  the  short 
■variety.  Hy  referring  to  Fig.  144,  it  will  be 
seen  that  the  C'hamberlen  forceps  consisted  of 
two  levers,  made  to  cross  oacii  other  like  a  pair 
of  scissors,  with  short  handles,  and  blades  diverging  just  beyond  the 
point  of  articulation.  The  blades  were  fenestrated,  to  lighten  the 
instrument  and  to  enable  tUem  to  seize  the  head  with  greater  secur- 
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Ut.  They  were  furnishod  with  a  cranial  curve,  as  has  been  statofl, 
but  woro  Btrnight  when  vicwcU  in  prulik'.  Though  somewhat  rude 
in  ap[H.Hirftnoc%  tliey  were  capable  of  renderin{»  good  scrvieo  when  the 
hoad  httd  onoe  entered  tlic  pclvio  cnvitv.  Smellie,  in  phice  of  the 
mortise  U»ck  of  the  Chamberk-n  forceps,  which  required  to  be  secured 
b}'  tajK)  or  cord,  invented  the  easily  adjusted  English  lock,  and  cov- 
ered the  handles  with  wood  and  a  durable  coat  of  leather.  The  han- 
dles were  Uve  and  a  hulf 
inches  in  length,  and 
the  blades  six  inches. 
Short  forceps,  modilied 
eomewbat  from  tho 
Smellie  pattern,  arc 
used  by  some  prac* 
titioners  nt  the  pres- 
ent day.  It  has  been 
thought  an  advantage 
that  they  cun  be  con- 
cealed in  the  pocket, 
and  slipped  over  tho 
child^g  head  without 
the  knowledge  of  the 
patient  or  of  tho  as- 
sistanta.  Sinclliti  laid 
gre«l  stress  upon  this 
point>  and  says ;  **  As 
women  are  commonly 
frightened  at  the  very 
name  of  an  instrument^ 
it  h  advisable  to  con- 
ceal thoni  liS  much  as 
possible  until  the  char- 
acter of  the  opcnitor  is 
fully  established."  In 
these  enlightened  days, 
however,  secrecy  is  no 
longer  advisablo.  Indeed,  tlie  forceps  ought  never  to  be  used  withont 
such  exposure  of  tho  vulva  as  will  enable  the  operator  to  exercise  every 
precaution  for  the  preservation  of  tlie  perina?um. 

Long  Forceps,— Smellie  tells  us  he  found,  in  pelves  with  jntting-in 
of  the  sacrum,  that  he  could  not  push  the  handles  far  enough  back- 
ward to  include  between  tiie  blades  the  bulky  jiart  of  tho  head,  which 
lay  above  the  pubes.  lie  therefore,  to  remedy  this  inconvenience, 
wiutrived  a  longer  pair,  curved  on  one  side  and  convex  on  the  other. 
Thus,  at  an  early  period  the  necessity  for  long  forceps  was  experienced- 
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Smellie  was  deeply  impressed,  however,  with  the  dangers  of  high  for- 
ceps 0|>eration8»  and  sought  to  diminish  the  risks  incidental  to  them 
by  makini^  tbo  handles  short,  to  free  himself^  as  he  said,  from  the 
temptation  of  using  too  great  force. 

Levret,  on  tlie  contrary,  contemporaneously  with  Smellie,  converted 
the  forceps  uf  CbApman  into  a  powerful  tractor  and  compressor.  He 
retained  the  iron  handles^  but  roughened  the  surfaces,  and  made  them 
sliglilly  convex,  to  adapt  them  to  the  palms  of  the  hand.  The  articu- 
lation was  effected  by  means  of  a  pivot  and  a  mortise.  The  chief  pcciil- 
iiiritics,  however,  consisted  in  the  weight  and  the  length  of  the  instru- 
ment and  in  the  extent  of  the  pelvic  curve.    So  far  from  the&e  feature* 

proving  objectionable,  ihey  liave 
been  substantially  retained  in  mod- 
ern French  instruments. 

The  foree|>s  of  SmelHe  and 
Levret  are  the  two  type  -  fonns 
from  which  are  derived  the  great 
number  of  the  models  in  vogue  at 
llie  present  day. 

The  Naegele  forceps,  exten- 
sively used  in  Germany,  in  its 
main  features  resembles  the  in- 
strument of  Smellie.  It  is,  bow- 
ever,  two  inches  longer,  and  there 
it*  leas  disproportion  between  the 
length  of  the  handles  and  the 
blades.  The  upper  part  of  the 
haTi'lles  is  furnished  with  trans*- 
verse  shoulders,  hollnweil  out  for 
the  index  and  middle  fingers  of 
the  hand  which  exerts  the  trac- 
tion force.  The  lock  is  that  of 
Bruningbauscn,  and  consists  of  a  pivot,  surmounted  by  a  flat  button, 
which  fits  into  a  notch  upon  the  opposing  blade. 

The  Simpson  forceps  possesses  a  relatively  short  handle,  with  trans- 
verse shoulders,  and  iudentatioiiE*  for  the  fingers  of  the  under  hand. 
The  Englisli  lock  is  improved  by  the  addition  of  knees  or  projections 
to  diminish  its  mobility.  The  cephalic  curve,  in  place  of  starting  at 
the  look,  is  carried  away  two  and  throe  eighths  inches  by  straight, 
parallel  shanks,  an  arrangement  which  makes  it  possible  to  lock  the 
instrument  outside  the  vulva  even  when  applied  to  the  head  at  the 
brim,  and  which  enables  the  operator  to  bring  the  head  to  the  floor  of 
the  pclris  without  placing  the  vulva  upon  the  stretch.  The  pelvic 
cur^'e  does  not  exceed  one  inch  and  a  half.  I  have  been  in  the  habit 
of  recommending  this  forceps  to  my  classes  of  medical  students,  on 
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Qunt  of  the  eftsA  witb  which  it  can  1)6  applied,  its  soliOity,  &nd  the 
||t  markings  it   leaves,  utuler  ordinary  circumstances,  upou  tho 
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cbiM's  head.     It  is,  libuevor,  defei^tive  in  compressive  power,  when 
Mich  action  is  necessary.* 

The  forceps  of  Ilodge,  of  Wallace,  and  of  White  are  extensively 
uaed  in  this  country.  Like  those  of  French  make,  they  have  metal 
handles,  and  a  lock  composed  of  a  movable  pivot,  which  slips  into  a 
notch  at  the  moment  of  adjustment.  They  arc,  however,  mnch 
lighter  and  of  more  frrftccfiil  outline.  Tlie  shanks  are  long;  and  super- 
imposed.    The  blades  are  provided  with  wide  fenestne,  through  whicli 
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the  parietal  bosses  are  intended  to  project.  I  have  tried  each  of  these 
instruments,  and,  tliough  I  cling  to  Simpson's  forceps  from  habit,  have 
found  them  extremely  servicirabli*. 

Finally,  in  choosing  forceps,  it  is  well  to  remember  that,  if  there 
am  none  which  are  absolutely  perfect,  there  are  few  which  are  really 
pocir.  Objectionable  features  nro  very  short  handles  and  lliiii,  springy 
blades  with  sharp  cutting  edges.  A  good  pair  of  long  forceps  renders 
the  pa*<ession  nf  slmrt  forceps  a  superlluous  luxury. 

Action  of  the  Forceps. — The  forceps  is  primarily  and  essentially  a 
tra/'tor.  When  properly  adjusted,  it  serves  as  a  handle  by  means  of 
whi<h  the  head  cnn  be  withdrawn  from  the  parturient  canal.  Many 
excellent  operators  are  in  tho  habit  of  combining  with  direct  traction 

•  The  instrument-makers  of  t!it«!  city  are  aopustomed  to  niiike  for  lue  nn  fnftm- 
BiPtil  e\iu'tly  copied  from  a  pair  of  forwps  broQghl  I>y  me  from  Edinbtirph  in  1805. 
M*nv  nf  the  funvp!*  bearing  Sritipwii's  uarae  in  this  country  Imve  only  a  faiut  r»- 
ftcmbUiiCti  to  ibt:  original  model 
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a  sidc-to-side  swftving  of  the  forceps-handles,  with  a  view  of  dctennin- 
ing  the  alternate  descent  of  the  lateral  aurfaces  of  the  cranial  vauh. 
No  doubt  these  so-called  pendulum  moveraenta  increane  the  extTttctiTe 
power  of  the  forceps.  The  increase  is,  however,  obtained  ut  the  expense 
of  the  mateniftl  tissues.  If  frnploveti,  therefore,  only  a  moderate  de- 
gree of  truftiou  force  should  bo  exerted.  As  to  the  efficiency  oX  direct 
tractions,  I  am  able  to  speak  from  experience.  At  first  insisted  upon 
by  the  Vicuna  school,  they  have  found  warm  advocates  la  ihlattheKs 
Duncan,*  of  London,  and  Albert  Smilh,f  of  Philadelphia, 

The  crossing  of  the  forceps  at  the  lock  renders  it  impossible  to 
resort  to  traction  without  at  the  same  time  exercising  cotupressioa 
upon  the  child's  head.  When  the  forcej)s  is  applied  laterally  over 
the  parietal  bones,  modcrat-e  pressure  is  harmless  to  the  child,  and 
undoubtedly  facilitates  in  some  degree  the  act  of  delivery.  When  iho 
head  is  hi>;h  iu  the  pelvis  before  rotation  is  completed,  the  lateral 
application  is  rarely  possible.  If  the  forceps  is  applied  obliquely,  with 
one  blade  over  the  side  of  the  brow  and  the  other  over  the  side  of  the 
oceiputi  bulging  takes  place  in  the  opposite  oblique  diameter — a  result 
which  tends  to  retard  rather  than  to  aid  extraction.  Kevertbelese, 
some  compressive  force  is  necessary  at  the  brim  to  seize  tUe  head  solid- 
ly, and  to  avoid  .clipping  of  the  blades. 

When  the  blades  of  the  forceps  are  introduced  within  the  uterus, 
contractions  are  apt  to  be  excited.  This  so-called  dynamic  influence, 
though  an  ancillary  property  of  the  instrument,  is  often  of  consider- 
able serviro  in  aiding  delivery. 

Indications.— It  would  be  an  unprofitable  undertaking  to  enumerate 
all  the  conditions  which  render  forceps  advisable.  The  indications  for 
their  use  may  be  summed  up  iu  two  general  propositions.  The  forceps 
is  applicable — 1.  In  cases  where  the  ordinary  forces  openitive  during 
labor  are  insufficient  to  overcome  the  obstflclea  to  delivery;  2.  In  oases 
where  speedy  delivery  ia  demanded  in  the  interest  of  either  mother  or 
child. 

Both  those  propositions  are,  however,  subject  to  the  HmitAtion 
that,  in  the  selection  of  tlie  mode  of  delivery,  choice  should  be  made 
speoially  with  reference  to  the  maternal  safety.  Fortunately,  in  the 
groat  proportion  of  cases  the  interests  of  both  mother  and  child  are 
identical. 

Preparations  for  Foroep3  Deliveries.— When  it  has  been  derided  to 
deliver  by  forceps,  it  is  a  good  plan  always  to  place  the  |mlient  cross- 
wise in  bed,  with  the  head  raised  by  a  pillow,  and  with  the  hija  well 
over  the  wlge  of  the  bed.     To  be  sure,  many  prefer,  in  simple  cases,  to 

•  Duncan,  Apninst  the  Pendulum  Movement  in  working  llie  Midwifery  For- 
ce[«.  Trans,  of  thp  Obstet.  Soc.  of  Kdiuburgh,  vol.  iv.  p.  1&5. 

+  Smith,  The  Pendulum  Leverage  of  Obatelric  Forceiw,  Tratis.  of  the  Am. 
Oyiiajc  Soc.,  vol.  iii,  p  235. 
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disturb  the  patient  as  little  as  possible,  and  nr'ule  themselves  upon  being 
able  to  slip  on  the  forceps  and  Jcliver  withont  the  seeming  of  an  opera- 
tive procedure.  This  trifling  advantage  is,  however,  more  than  coun- 
terbalanced by  the  inrreased  risk  of  injuring  the  vulva  and  i>crina*um, 
when  tike  opemlur  is  contpelled  to  assume  a  coustniined  or  awkward 
position. 

In  tbia  couutry,  as  in  France  and  Gerniany,  it  is  custoinary  to 
plac«  the  patient  upon  her  back  ;  wherejis  iu  England  she  is  inaile  to 
lie  upm  her  left  siile.  The  dilTerence  in  not  materia).  In  the  descrip- 
tion to  follow  it  will  bo  aiuiumed  thai  the  dorsal  jiusition  ia  the  only  one 
likely  to  be  selecte-J. 

At  the  beginning,  it  ia  well,  in  most  eases,  to  bring  the  patient 
nndor  the  influence  of  an  ana*stbetie.  This  I  am  accustomed  to  do 
before  changing  the  patient's  position.  In  easy  cases  the  accoucheur 
c«n  administer  the  anaesthetic  before  ojMjrating,  and  then  leave  the  con- 
tinuance of  the  chloroform-  or  elhor-giving  to  any  intelligent  bystander 
who  acta  under  his  superviition.  In  difticiilt  cjwes,  however,  it  is  better 
to  scud  for  A  skilled  assistant  who  is  capable  of  takitig  entire  charge  of 
the  anaesthesia,  that  the  operator's  attention  may  not  be  diverted  from 
the  work  be  hjis  in  hand. 

Before  applying  the  forceps,  care  should  be  taken  to  ascertain  the 
]K>Mlion  of  the  head,  and  to  make  sure  that  the  membranes  have  freely 
ruptured.  Forcejia  applied  directly  to  tiie  membranes  might  do  barm 
by  causing  a  premature  detachment  of  the  plarenta.  The  position  of 
the  OB  and  the  degree  of  its  dilatation  should  likewise  be  determined. 
In  excessive  antcversion  the  head  sometimes  bulges  out  tlie  anterior 
vhU  of  the  cervix,  and  thins  the  cervical  tissues  to  such  au  extent  that 
the  sutures,  the  fontanelle,  and  contour  of  the  head  can  be  distinctly 
felt,  as  though  the  head  had  entered  uncovered  into  the  vagina ; 
whereas,  in  fact,  the  undilated  os  is  situated  high  up,  and  with  care 
may  be  found  looking  backward  in  the  direction  of  the  sacrum.  It  is 
only  necessary  to  indicate  the  possibility  of  such  a  source  of  error  to 
insure  the  nuution  necesaary  for  the  avoidance  of  forceps  applications 
to  the  cervix. 

As  a  preliminary  to  all  obstetrical  operations,  both  bladder  and 
rectum  should  be  emptied.  The  vagina  should  be  washed  out  with  a 
two-per-cent  solution  of  carbolic  acid.  The  blades  of  the  forceps 
should  be  ihorougldy  cleansed  in  a  warm  two-per-cent  solution  of  car- 
Udic  acid  or  should  bo  dipped  in  boiling  water,  and  the  hands  of  the 
operator  should  bo  disinfecteti.  Soap  should  be  used  as  a  lubricant  for 
the  forceps  blades  and  the  hands. 

Practicaliy  it  is  important  t^  distinguish  between  forceps  opera- 
tions at  the  brim  and  those  conductoil  after  the  head  has  entered  the 
ca\ity  of  the  pelvis.  The  latter  are  simple,  safe,  and  easy  of  accom- 
plishment, requiring  only  skill  iu  the  management  of  the  perinieum ; 
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while  t!ie  former  belong  iu  the  cateo-ory  of  capital  oiTemtions,  and  caff 
for  a  large  degree  of  patience,  experience,  and  obstetrical  tact  to  bring 
to  a  succossfnl  issue. 

Forceps  at  the  Pelvic  Outlet. — The  special  indications  for  forcepa 
when  ttu;  huatl  is  low  in  llu?  ]ii'lviEit  ai-e  so-calle<I  rigidity  of  the  i»cri- 
nfeum,  stenosis  of  the  vaginal  oritice,  and  conditions  demanding  speedy 
delivery. 

The  condition  termed  rigidity  of  the  perinccnm  is  usually  the  sign 
of  failing  uterine  action.  So  long  as  the  Inhor-pains  arc  good,  the  ei- 
tcrniil  parts  progrcfisively  soften  and  rt'lax  in  prt'piirution  for  the  ad- 
vancing head.  If  after  tho  bead  reaches  the  fiour  of  the  |>elvi6  the 
pains  lose  their  expulsive  character,  the  perinanm  may  be  ri>:id  siujply 
because  the  ordinary  physiological  forces  which  induce  ftoftening  art 
absent,  or,  in  case  softening  hoB  already  begun,  the  perintpum  may 
become  rigid  frotn  the  sustained  pressure  to  which  it  is  subjected. 
In  either  contingency  intermittent  tractions  made  with  forceps,  in 
imitation  of  the  natural  mcchanisni,  furnish  the  Hpeedieut  and  safest 
method  of  overcoming  the  resistance  of  the  soft  parts. 

Stenosis  of  the  vulva  is  sometimes  the  result  of  old  cioatrieojL 
Oftener  it  is  found  where  tliere  is  faulty  direction  of  the  child's  head, 
the  vertex  bulging  the  perineum  in  place  of  serving  as  a  dilating 
wedge  to  tho  vulval  orifice.  The  danger  of  centra!  perforation  of  tho 
perina»um  is  best  averted  by  applying  forceps  and  bringing  the  occi- 
put well  forward  under  the  arch  of  the  pubes.  The  commonedt  condi- 
tions demanding  speedy  delivery  are  convulsions,  exhaustion,  and  fe- 
brile disturbances  in  the  mother,  and  dangers  threatening  the  life  of 
the  child.  It  is,  however,  of  great  importance  to  keep  in  mind  the 
rchitiou  that  the  prolongation  of  the  second  stage  of  labor  bt*ars  to 
these  very  dangers.  So  long  as  the  head  advances  through  tho  par- 
turient canal  by  regular  progression,  the  vagina  jionrs  out  an  abundant 
secretion  of  mucus,  and  relaxation  bikes  place.  If  the  advance  of  the 
head  is  arrested  from  the  dying  out  of  the  pains,  or  from  other  causes, 
the  continuous  pressure  exercised  by  the  head  U])0u  the  soft  parts  pro- 
duces venous  stasis,  cetlema,  disappearance  of  the  secretion,  and  finally 
inflammatory  inliltration-  The  genitals  therefore  become  hot,  dry, 
swollen,  and  friable,  tho  intensity  of  the  symptoms  dojiending  «]>on 
the  more  or  less  frlose  a<laptation  of  tho  head  to  the  bony  walls  of  tlie 
pelvic  cavity.  It  is  easy  to  understand  that  with  these  conditions  the 
temperature  rises  and  the  piil.'ie  becomes  frequent ;  if  the  urethra  is 
compressed,  retention  of  urine  with  convulsions  may  follow;  while, aa 
after-results,  wo  may  have  plilogmasiro  extending  to  the  pehic  cellular 
tissue  uud  tlienee  to  the  peritouteum.  Pressure  too  long  continual 
can  pro<luco  necrosis,  and,  as  sloughing  occurs,  vesico-  and  recto- 
vaginal fistuliE.  At  tho  same  time  there  is  reciprocal  pressure  exer- 
cised by  the  bony  walls  upon  the  child's  head,  and  closo  retraction  of 
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the  ntcras  npon  the  f(ptnf).  The  first  cause  mny  lead  to  retai'dcd 
heart  notion  ttiHl  intra-cniniiiJ  extnivaaations  of  bloo«l ;  wliilu  tht'  second 
ia  a  frnilfnl  source  of  asphyxia,  owing  to  the  dirninntion  of  the  luater- 
DoJ  blood-currents  which  circulate  through  the  placenta. 

In  view  of  the  foregoing,  it  will  be  seen  that  forceps  is  not  alone 
indicated  in  the  presence  of  perils  fully  developed,  but  ia  of  still 
greater  service  as  a  prophylactic  against  the  dangers  of  an  unduly 
lengthened  second  stage. 

It  U  ia  rain  to' lay  down  well-deHned  rules  as  to  the  precise  time 
at  which  the  forceps  should  be  applied.  Formerly  it  was  advised  to 
wait  for  the  advent  of  a  thin,  redditih-brown  discharge.  As  the  latter 
limply  consiatfl  of  serum  commingled  with  blood  from  overetrained 
capillaries,  it  furnishes  a  sign  that  delivery  has  been  delayed  too  long. 
Some  c^kunsel  applying  forceps  two  hours  after  the  completion  of  the 
finrt  stjigc  of  labor,  and  proclaim  loiigor  waiting  a  useless  barbarity. 
Clearly,  however,  it  ia  not  so  much  tlie  length  of  the  second  stage  of 
labor  which  furnishes  the  indication  for  forceps  as  the  degree  of  the 
reciprocal  pressure  exercised  between  the  head  and  the  pelvis.  A  valu- 
able index  to  this  pressure  U  furnished  by  the  caput  succodaneum. 
In  the  second  stage,  a  scalp  tumor  of  large  circumference  can  only  be 
pro<luced  by  the  circle  of  the  bony  pelvis.  Such  a  tumor,  increasing 
in  size,  without  any  evidence  of  progress  in  the  delivery,  is  a  aignili- 
cant  ovidi^nce  of  pressiu'e,  and  furnishes,  therefore,  the  most  reliable 
indication  for  forceps. 

Whether  the  ease  with  which  forceps  can  be  applied  at  the  outlet, 
and  the  safety  which  attends  its  employment,  justify  its  use  ok  a 
means  of  saving,  the  pliysieian's  time,  or  the  piitii*nt  from  an  addi- 
tional half-hour  of  sufTering,  are  questions  which  are  at  least  de- 
batable. I  can  only  say  that,  with  iucrejising  experience,  my  own 
pfHCiice  has  grown  more  and  more  conservative,  and  my  own  belief  is 
that  (rue  wisdom  requires  us  to  abstain  from  even  trivial  operations  so 
long  as  Nature  is  able  to  do  her  work  without  our  assistance. 

The  operation  consists  of  fonr  acts,  viz.:   1.  Introduction  of   the 

es ;   2.   Locking;   3.  Tractions;   4.  Removal  of  the  instrumeut. 

jHtrwiurtinn  of  BUtdes.^-\n  introducing  the  forceps,  each  blade. 
If  ft  long  one  with  pnmounced  pelvic  curve,  should  be  seized  like  a 
pen  near  the  lock,  and  should  be  held  nearly  vertically,  with  the  ex- 
tremity in  correspondence  witli  the  sht-liku  opening  of  the  vulva.  In 
the  Simpson  forceps,  which  possesses  only  a  motleratt."  pelvic  curve, 
the  handle  should  be  lightly  grasped  in  the  half  hand,  and  held  at 
the  outset  nearly  parnllel  to  Poupart's  ligament.  Owing  to  the  ar- 
mngpment  of  the  lock,  the  left  bla<ie  sliould  ht^  pass«ed  first.  The 
handle  should  a4?cordingly  be  held  in  the  left  baud,  while  two  or  three 
fingers  of  tlie  right  hand,  inserted  between  the  head  and  the  vagina, 
aerre  to  guide  oud  guard  the  point  during  its  introduction.  The  pas- 
Si 
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sage  of  the  blude  shonhl  take  place  only  during  the  intervals  between 
the  puins.  It  19  castomnry  to  pass  each  blade  at  firet  opposite  the 
sucru-iliac  arti<mlation,  and  then  to  change  tlie  direoliun  as  itH\airvd^ 
after  the  point  has  reached  the  lima  terminalis. 

lu  introducing  the  forceps-blades,  the  two  curves  of  the  instrument 
flhonld  be  borne  in  mind.  By  directing  the  handle  toward  the  tbigb 
of  the  mother  whioh  corre-sponds  in  name  to  the  blade,  the  latter  ii 
rande  to  glidu  ovur  the  convex  surface  of  the  childV  head  ;  by  sinking 
the  handle,  the  pelvic  curve  follows  the  axis  of  the  pelria.     The  two 
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Fio.  IBO.— IntrDJucUon  of  blodM. 


movements  should  be  made  slowly  but  simultjineonsly,  and  under  the 
guidance  of  the  inserted  fingers.  But  slight  force  is  necessary.  The 
point  of  the  blade  sliould  impinge  rather  upon  the  Bngers  than  npon 
the  child*s  head.  When  the  left  blade  is  in  place,  the  handleshould  be 
Jowerod  and  intrusted  to  an  assistant.  The  right  should  be  introduced 
on  the  right  side,  under  the  guidance  of  two  to  three  fingers  of  the  left 
hand,  in  accordance  with  the  same  general  rulea. 

The  cephalic  curve  of  the  forceps  is  intended  to  correspond  to  the 
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Intcm]  BTirfncoa  of  tho  child's  heuil.  When  the  rotation  of  tho  occiput 
under  the  symphysis  is  complete,  it  is  only  necessary  to  sink  the 
hftndlcs  to  make  the  blades  a^suniti  tht*  natuml  jio^itiuu  over  Uil-  [larielid 
ikiesea.  If  the  head  is  still  in  an  obliqne  diameter,  the  forceps  shonld 
be  applied  in  the  oppoaito  oblique  diameter.  When,  therefore,  the  oc- 
ciput is  left  anterior,  the  left  blade  should  be  allowed  to  renutiu  oppo- 
site th«  aacru-iliac  tirtieulatiou,  while  the  right  blade,  by  sinking  and  at 
the  nme  tinio  rotating  the  handle,  is  swept  forward  to  the  right  ace- 
tabolmn.  If  the  head  is  right  anterior,  tlie  left  blade  is  ut  once  swept 
forward  toward  the  left  ucetabuUini,  while  the  right  blade  is  allowed 
to  rcmuia  opposite  the  sacro>iliac  articulation.     If  the  sagittal  suture 
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rw.  151.— BlAdcs  of  th«  Tamkr  forrepB  adjurted  to  tb*?  ftid«  '>t  Ibc  liwwl  «t  outlet.    TTie  arrow 
tndfcatM  the  (llnfcUoa  takvti  by  Uiu  rigtit  UlAde  in  iu  Introduction,    a'antlxruf  aad  Varnirr,  i 

orCQpies  the  transverse  diameter,  the  forceps  shonld  be  applied  in  the 
obll«{ue  diameter  of  the  same  name  as  the  side  towar<l  which  the  occi- 
put is  turned.  This  is  beat  accomplished  by  lirst  applying  the  forcei»a 
in  the  usual  way;  then,  leaving  the  occipital  blade  in  the  excavation  to 
the  side  of  the  promontory,  with  the  guiding  fingers  inserted  into  the 
vagina,  direct  the  frontal  blade  forward  toward  the  acetabulum.  Pur- 
ing  this  man(¥u>Te  the  handle  should  be  held  loosely.  The  forceps  will 
the  head  very  nearly  between  the  anterior  frontal  and  the  opposite 
iterior  par'etttl  prutuberonce.     The  direct  application  of  tho  forceps 
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to  tho  sides  of  the  head,  with  one  blade  beneath  the  symphysis  &nd  the 
other  opposite  the  promontorv,  has,  howevur,  warm  advociiteij.  Tliere 
is  no  question  that  the  head  can  bo  delivered  in  this  way,  but  my  own 
experience  haa  been  entirely  with  the  oblique  metliod.* 

LockiH(j, — When  the  occiput  ia  rotated  to  the  front,  and  the  blades 
are  applied  tu  the  Bides  of  the  head,  locking?  ig  a  very  simple  matter. 
The  handles  should  he  gTasi>e<l  in  tlie  full  hand,  with  the  thumlw 
directed  upward.  Coaptation  is  secured  by  slight  movements  of  the 
blades  as  the  operatiir  sinks  the  handles  downward. 

When  tlie  head  is  transverse  it  is  often,  on  tlie  CHintrary.  difficult 
to  bring  the  separate  partH  of  the  lock  in  apposition.  I'nder  such 
circumstances  no  force  sliould  be  used,  but  the  blades  should  be  with- 
drawn a  little,  and  the  attempt  made  to  adjust  the  lock  by  gentle  move- 
ments in  reintroducing  them. 

After  locking,  a  tentative  traction  should  lie  made  to  aarertain 
whether  the  head  is  seized  secnrely.  In  hriugiug  the  blades  together 
some  eaubiou  should  bo  observed  lest  tlie  hair  of  the  pubes,  or  the 
labia,  become  included. 

Tractions. — The  instrument  should  be  seized  with  the  right  or 
stronger  hand,  with  the  back  of  the  hand  turned  npward.  lu  fort^ejis 
provide<l  with  tnuisversie  i<houlders,  the  index-finger  should  h^  placed 
over  one  ahoulilcr,  and  the  remaining  fingere  over  the  other.  The  left 
hand,  with  the  palm  upward,  seizes  the  handles  from  below  and  aidi^  lU 
extraction.  ^V'hcu  the  handles  are  far  apart,  the  iudex-fiuger  of  the 
left  hand  should  he  introduced  into  the  vagina  from  time  to  time,  to 
determine  the  position  of  the  foroops-blades,  and  to  estimate  tJio 
amount  of  pressure  upon  the  child's  head  during  tractions. 

Steady  tractions  are  preferable  to  penijuhim  or  rotary  onca.  Truc- 
tions  are  most  effective  when  nutde  during  u  pain.  Tins  is  espe<'iidly 
the  case  when  the  rotation  of  the  head  is  incomplete.  However,  in  the 
absence  of  pains,  it  is  often  nL'ccjwury  to  use  the  forceps  aa  a  substitute 
for,  instead  of  a  re-cnforeement  of,  tlie  propulsive  action  of  the  uterus. 
Pressure  through  the  al>domiual  walls  upon  the  utoms,  m^do  by  a 
skilled  assistant  during  traction.s,  is  here,  as  in  other  obstetriciU  o^>eni- 
tions,  an  adjuvant  of  great  value.  Tractions  should  not  be  too  prtv 
longed.  When  not  made  in  unison  with  the  pains,  they  slionUl  not 
exceed  one  to  two  minutes  in  duration.  The  head  should  then  be 
allowed  to  recede.  HiLstc  in  deliveiy  expo.ses  the  patient  to  the  dan- 
gers of  laceration  and  pmf-parfum  ha»mon'hage.  The  alternate  de- 
scent and  recession  of  the  head  soften  the  external  parts,  and  are  the 
best  means  of  overcoming  rigidity.  As  the  head  advances,  time  should 
bo  given  for  the   uterus  t^*  retract  upon   its  contents,  for,  when  the 

*  In  a  recent  beautiful  work  eTttHleil  IrUroihiction  h  VdixxAc  cHnEqiie  et  A  U 
prAtii|Uo  des  acL-ouclicmonts,  by  Proftri^^or  Furabwuf  and  Dr.  Varuicr,  Uie  direct 
appticAiion  is  strongly  ftivored. 


FORCEPa 


3T3 


paimi  arc  deficient,  retractioa  after  the  sudden  emptying  of  the  uterua 
is  «pt  to  be  imjK^rfert  or  of  short  duration. 

Tractionft  sliould  at  fir^t  be  miide  downward,  until  the  hend  has 
desrended  Vielow  the  symphysis  pubis;  they  should  then  be  made  in  a 
horizontAl  dire<*tion  until  tlie  occiput  appears  at  the  rnlva.  \Vhcn  in 
doubt  a)K>ut  the  direction,  the  handles  iihould  be  held  loost^ly  during  a 
|iiiin,  to  serve  us  un  index  of  the  pro|»er  line  of  traction.  If  rotation  has 
not  previously  taken  place,  it  may  be  aided  by  the  forceps,  though 
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Fia.  IS<.— Method  oC  making  tractions. 

mtation  nsnnlly  occurs  spontaneonsly  as  tlie  head  descends.  If  the 
hoad  wuH  tninHvefBe,  the  forceps  nxjuires  to  be  readjusted  after  rota- 
tion, eitlier  l)y  removing  the  blailes  and  then  reapplying  them,  or  by 
linking  the  handle  of  the  posterior  blade  and  raising  the  handle  of  the 
anterior  one. 

When  the  parietal  bosses  are  in  the  act  of  passing  through  the 
vulva,  tructiuns  should  no  longer  be  made  during  the  pains.  The 
ofiemtor  should  stand  to  the  right  of  the  patient,  and  seize  the  handles 
in  the  left  hand.     During  the  intervaU  of  a  pain,  by  alternately  sink- 
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ing  antl  raising  the  hiimltca,  the  perinaeuin  aud  vulva  cnn  be  ;!;radt]a1lT 
dilated.  So  soon  aa  tbo  convexity  of  tl»c  }>crin»um  ia  markeid,  mul 
the  parietiil  bosses  press  upon  the  conimiasure,  it  is  better  to  siuk  the 
hantlh's  during  a  pain,  so  nB  to  Hox  tho  liead  to  \ts  ^R'ut<^t  pxtotit,  aud 
cause  the  vertex  to  present  When  the  vulva  is  tfufiieienfclj  dilated,  it 
ia  only  necessary  to  raise  the  handles  toward  the  ubdomen  to  complete 
the  extTusJDn  of  the  he^l  and  finish  the  delivery. 

Jiiff/ifn^fiK— Although  not  generally  recommended*  it  is  alvrays  my 
custom  to  romovo  the  forceps  so  soon  as  the  chin  can  be  reached  by  the 
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Fu).  ISS.— FfMiUoD  of  operator  when  bead  I«  on  pi!rliumni. 

index-finger  introduced  into  the  roctum.  The  head  has  then  for  the 
most  part  emerged  from  the  JK-Ivis,  and  its  extruaion,  if  it  doeii  not 
occur  spontaneously,  eau  be  eiUiily  effected  by  any  one  reaiionably 
familiar  with  tlie  mechanism  of  parturition.  The  blades  of  the  for- 
ccips,  though  of  no  great  tl)ickni'»)it,  still  aihl  something  to  the  disten- 
tion of  the  vulva,  lloroover^  with  ex|jert  management,  the  guidaiuv  of 
the  head  through  the  vulva  and  the  utilization  of  all  unoccupied  space 
beneath  the  pubic  arch  can  be  accomplished  much  more  mfely  by  tbe 
hand  than  by  the  most  skillful  use  of  the  foroe|)s.  The  removal  is  ac- 
complished by  unlocking  and  reversing  the  direction  the  handles  fol- 
lowed in  their  introduction.     To  avoid   compressing  tho  soft  part6 
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the  rami  of  the  pulifs*  I  am  iiccuatometl  to  plat'o  two  fingora  of 
iniempIoytMi  hund  iipoti  tlic  upper  liorder  of  the  blade,  and  use 
thorn  ufl  n  fulcrum  around  which  the  Wade  should  be  rotated. 

Forceps  at  the  Brim. — Tlie  safe  conduct  of  tlie  head  throuplj  the 
pelrio  bran  by  mi-aiis  uf  thu  forceps  is  an  aehievemeut  Mliich  refjuires 
an  accurate  appreciation  of  the  dangora  to  be  avoided  and  the  diOicul* 
tiee  to  Ix'  overcome.  The  forceps  us  u  means  of  aeccleratini^  delivery 
ig  sometimes  oalleil  for  when  the  head  is  at  the  briui  in  oases  of  acci- 
dental hienutrrhajje,  of  pliuenta  prwvia,  of  eclampsia,  of  peine  ob- 
strncUon,  and  in  failure  of  uterine  pains. 

So  long,  inde<:d,  as  the  head  is  movable  at  the  brim,  and  version  ia 
practicable,  tlie  latter  operation  furnishes  the  safer  mode  of  delivery. 
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Fio.  IM.-'Forct-pe  ftpiiUed  to  lunkd  at  brim. 

After  the  waters  have  drained  away,  and  retraction  of  tht-  uterus  rcu- 
depa  version  impossible,  a  tentative  application  of  the  forceps  may  be 
made  to  test  the  adaptability  of  the  liwid  to  the  |>elviL'  canal.  l.Vi-sist- 
ent  attempts  to  drug  the  head  into  the  pelvis  by  brute  force,  after 
moderate  tractions  have  failed  to  effect  an  advance,  shoulil  be  regarded 
as  criminal,  exposing  as  they  do  the  maternal  tissues  unavailingly  to 
injuriett  which  are  always  serious,  ami  which  may  prove  fatal. 

When,  however,  the  head  has  become  tijted,  which  does  not  occur 
until  after  the  engagement  of  its  largest  circumference,  and  after  the 
dilatation  of  the  cervix  is  complete,  the  difficulties  of  liigh  forceps 
opt-mtion-*  arc  grttitly  diminished.  Still,  dangers  to  the  mother  arise 
from  the  fact  that  the  blade:^  have  tu  be  pattffi^i  into  the  lower  segment 
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of  the  utems,  where,  owing  to  the  extreme  vulnerability  of  the  nterii 
ttsHued,  letiioiis  are  only  to  be  avoiiied  by  tlie  patient  eurrying  out  uf  i 
nuiltitutle  of  precautionary  measures;  to  the  child,  from  the  rarity  of 
the  oocaaioua  which  permit  the  blades  to  Ik*  oj- 
plied  to  the  sides  of  the  head,  to  which  tlie  oo- 
pluilic  curve  is  alone  adapted. 

Operation. — In  introducing  t!:e  foroeps,  the 
tips  uf  tlie  fingers  of  the  guiding  baud  ebould  be 
inserted  between  the  child's  head  and  the  cer\ix. 
In  tliia  way  wc  insure  the  entrance  uf  tbeextn-in- 
itica  of  the  blades  into  the  uterus  in  place  uf  into 
the  cul-de-sac  of  tlie  vagina.  It  is  generally  cus- 
tomary to  n])ply  thu  forceps  to  the  sides  of  the 
pelvis,  without  reference  to  the  '^tusition  of  the 
child's  head.  As  a  rule,  under  the  conditions 
mentioned,  the  head  will  Iw  found  to  have  been 
seized  obliquely— i.  e.,  with  the  posterior  blade 
over  tlio  paiieUd  boss,  and  the  anterior  blade 
near  the  coronal  suture.  Thus  applied*  do«j 
approximation  of  the  hauilles  is  impossible,  and 
the  tips  are  oorrcs]>ondin^ly  seiHiraled  from  one 
another,  t'onsiderablo  compression  of  the  han- 
dles is  necessary,  therefore,  to  prevent  the  iu- 
slrunieut  from  slipping,  tlie  degree  of  pressure 
dejjcnding  natumlly  lipon  the  extractive  force 
requisite  to  advance  the  head.  The  adjustment 
of  the  lock  often  requires  cousideruhle  piitiencc, 
and  sometimes  the  exercise  of  moderate  force  i^ 
Tioceasary  to  bring  the  parts  into  juxtupositjon. 

Kven  when  the  instrument  has  bren  applieil 
according  to  the  strict  rules  of  art,  it  will  be 
found  not  infrequently  that  the  upper  border  of 
the  anterior  and  the  lower  border  of  the  ih»- 
torior  blade  will  project  beyond  the  tissues  of  the 
scalp,  and,  unless  manageil  with  care,  the  exposed 
edges  are  liable  during  extraction  to  cut  deeply 
into  the  soft  c>tructures  of  the  parturient  catioL 

When  the  oorvix  is  only  partially  dihited.  the 
forcejis  should  be  emijloyed,  not  as  an  extnMtirc 
instrument,  but  simply  to  bring  the  head  into 
the  cervical  canal  to  act  aa  &  diluting  wedge,  by 
means  of  which  the  gradual  and  t^afe  expausioti  of  the  o«t  may  be  ac- 
complished. If  the  bcttd  be  made  to  descend  and  then  allowed  to 
roceiie  at  short  intervals  between  the  pains,  in  time  the  cer\*ix  will  be 
found  to  suften  and  jieM  in  the  same  manner  as  a  rigid  periueeura; 
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whereas  tho  resistance  of  an  undilate<l  cervix  can  only  be  overcome, 
when  violent  tra<^tions  are  niacie,  hy  tho  production  of  lacerations  c*x- 
ti'uding  to,  or  even  above,  the  vaginal  junction.  In  eeekiug  to  olTect 
liiUtatiori  of  the  cervix  through  the  forceps,  the  utniOHt  caution  should, 
iiowever,  be  observed.  At  short  intervals  the  hn^'cr  r^hould  be  slipped 
into  the  vagina  to  note  whether  the  tension  of  the  cervix  is  raii»d 
daring  tractions  to  dangerous  proportions.  Kspccial  atteiition  fihouhl 
Im4  [uiid  to  tho  condition  of  the  purt8  during  a  {uiiu,  xs  uheu  the  uterus 
i^ontnii'U,  the  os  externum,  whi<h  previously  was  soft  and  dilatable, 
frequently  forma  a  sharp,  rusistaul  boi-der. 

Dr.  I.  E.  Taylor  hik;  dovisi-d  a  long,  narrow-bladed  pair  of  forceps, 
«apal>lt;  ctf  introduction  through  a  cervix  measuring  one  and  a  half  inch 
in  diameter,  which  he  ha8  urh]  witli  advantage  in  tbe  manner  above 
described  at  u  very  early  stage  of  kbor. 

In  cases  where  it  is  necessary  to  expedite  delivery,  the  resistance  of 
thi-!  incompletely  ditateil  os  may  Iw  ovrrcrtmo  by  a  numlxT  of  incisions 
about  one  fourth  of  ;in  inch  in  depth,  made  with  a  bluiit-poiuled  bis- 
toury passed  between  the  cervix  and  the  I'hild's  liead.  It  is  very  rare, 
however,  that  this  otherwise  trivial  o]>eration  \ii  really  called  for. 

In  drawing  the  head  through  the  iiupcHor  strait,  the  tractions 
tihould  l>e  made,  a»  nearly  as  the  |M'rituenm  will  permit,  vertically 
downward.  Jn  doing  this,  care  must  bo  taken  lest  the  pelvic  curve 
bo  brought  so  far  forward  above  the  symphys^is  j)ubis  ns  to  subject  the 
maternal  tissues  to  injurious  pressure.  On  the  utber  band,  it  is  neoes- 
aary  not  to  prematurely  raise  the  luindlcs  of  the  fon-eps,  aa,  in  that 
csae,  the  head  is  simply  crowded  forcibly  against  the  anterior  pelvic 
wall.  Tho  beet  means  of  avoiding  these  two  diHiculties  is  to  exercise 
groat  patience,  and  he  content  with  a  very  gradual  advance  of  the  head, 
«i,  by  omitting  anything  like  rude  fort^e,  the  risks  arising  from  mis- 
directed tractions  are  kept  within  the  limits  of  safety.  Many,  indeed, 
aeek  to  prevent  the  anterior  pressure  of  the  forceps,  by  phicing  the 
left  band  upon  the  lock,  and  using  it  as  a  fulcrum  around  which  ro- 
tation of  the  instrument  is  effected.  As  the  right  hand  has  then  to 
bo  employed  at  tho  eame  time  to  make  tractions  and  to  raise  the 
handles,  tho  method  reqnireti  both  strength  and  exj>ertness  to  be  suc- 
cessful. 

In  all  high  operations  where  the  cerWx  is  sufficiently  dilated,  I  can 
not  t*M)  strongly  recommend  the  ingenious  forceps  of  M.  Tarnior,  wliirh, 
by  its  construction  and  action,  obviates  ttt  a  great  extent  the  foregoing 
objections  to  the  more  familiar  models. 

M.  Tamier*8  origintd  model  poasesi^d  two  distinctive  features:  1. 
Tbe  shanks,  in  place  of  running  forwanl  continuous  with  tho  pelvic 
curve,  were  bent  backwanl,  so  that  the  handles,  when  placed  liorizon- 
tally,  occupitnl  a  level  three  and  a  half  inches  above  the  plane  of  tho 
IKMterior  curve  of  the  blades.     This  Tarnier  curve  was  iuteudod  to 
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muke  it  possiMe  to  mljiist  the  1»1ju1o«  in  the  sides  of  the  pelvis  at  the 
brim,  without  suhjectiug  the  soft  parte  in  front  or  the  perinapum  beluw 
to  pressure.  In  high  operations  such  a  curve  ia  of  undoubted  advau- 
tu're,  but  at  tlie  lower  straits,  urdees  tlio  blades  are  aoounitcly  applied  to 
the  sides  of  tlie  child's  head,  the  posterior  borders  of  tlie  blades  are  apt 
to  cut  deeply  into  tlie  vugiiud  wall,  so  soon  as  the  eouverpiug  soft  parts 
embrace  tightly  the  advancing  head.  Probably  for  this  rea&m  Tar- 
nier,  in  his  latest  model,  has  restored  to  his  instrument  tlie  ordinary 
pt'lvio  curve.  S!.  The  second  and  |)ermaneMt  feature  consists  in  the 
attachment  of  two  niovable  traction-rods  to  the  lower  curvature  of  thi* 
bUwloB.  These  rods  are  curved,  according  to  the  model  employed,  to 
correspond  to  the  lower  border  of  the  shanks.  In  Tarnier's  Instrument 
the  rods,  wheu  not  in  use,  are  affixed  by  projecting  pegs.  A  trans- 
verse screw,  crossing  the  handles  below  the  lock,  approiiniateii  the 
blades  to  the  surface  of  tlie  chiUrs  head.  \S'hen  the  instnunent  is 
adjusted,  the  outer  ends  of  the  traction-rods  are  detachwl  and  inserted 
into  a  socket-joint  belonging  to  a  strong  steel  bar  with  a  dowuwiinl 
curve,  and  furnished  w.ith  a  transverse  handle  wliich  can  be  moved  iu 
any  direction  by  means  of  a  universal  joint  Tractions  are  miide  by 
means  of  this  transverse  handle  alone.  As  the  head  descends,  the 
handles  (iroper  rise  upward  and  serve  as  an  index  to  show  the  directiou 
in  wliich  the  foi'ce  should  be  exei'ted.  By  8im]dy  raising  the  traction- 
rods  iu  a  line  with  the  cun^ed  shanks,  the  blades  of  the  force{)8  swing 


Fio.  IM— Author's modUlcfttion of  Tamler^ rom>(w. 


always  in  the  transverse  diunictor.and  the  hcud  follow.^  npproximntolv* 
the  axis  of  the  ixdvi:*.  To  one  accuatome<l  only  to  the  familiar  forceps, 
the  facility  with  which  delivery  can  be  uccompliahed  by  Tamier*s  in- 
strument wouhl  seem  hanily  credible. 

•  I  use  the  word  "apprc)ximBtely."  for  my  own  experience  does  nnt  Mi^miii  ilir 
jdpa  t  hill  tlip  handles  of  the  forc-eps  funiii^h  nn  infiillUjIu  guide  lo  the  direction  m 
which  Imctions  should  \x-  made.  In  thi^  re^jwct  I  am  in  cnlire  H»trwmenl  w»h 
TlriMW  (Die  Beckcn-Kinjrimifs-Zaript'n,  Vionnn,  \t*S^i),  viz.,  that  Ihe  oilvanlafce 
of  the  Tanner  principle  consisls  U-ss  in  the  niKtheumtlcnl  uccnmcj-  of  tht  trae- 
lion!<  than  in  the  frewiom  of  motion  that  the  truetion-rods  permit  to  the  hwut 
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Mr.  Stohlmann  has  modified  for  me  the  original  forreps  of  Tar- 
nicr  by  making  the  blades  niurh  lighter,  modeling  them  soniewliat 
after  those  of  the  woll-kiiown  iiiatniment  of  Wallace.  Tliis  alteration 
niakett  their  applieatioDf  especially  in  eoiitraeted  jjelveH,  or  through  an 
iinjwrfectly  dilated  os,  a  much  easier  matter.  In  i)lace,  too,  of  the 
irery  clumsy  sockct-joiut  into  which  the  traction-rods  are  inserted, 
he  has  substituted  the  key  arrangement  shown  in  Fig.  150,  by  means 
of  which  the  bundle  can  be  adjubted  or  removed  iu  a  few  8e<.'ouda 
of  timo. 

In  flpito  of  the  example  of  the  iUufitrious  author  of  tlie  axis-traction 
principle,  I  still  cling  to  the  Tanner  curve.  It  enables  the  operator  to 
lize  the  head  more  advantageously  at  the  brim,  .ind,  in  my  experience, 
It  facilitates  greatly  the  desceut  of  the  head  iu  the  axis  of  the  superior 
gtruits.  Mr.  Stohlmunu  has  recently  made  for  mo  a  jiair  of  narrow- 
bladed  forceps  with  axis-trtiction  rods  and  Tarnier  curve,  for  caaes  iu 
hich  the  dilatation  of  the  cervix  is  insufficient  to  permit  the  introduc- 
tion of  the  wide  blades  of  the  ordinary  instnimeut.  In  high  oiwrations, 
the  operator  will  tind  asis-tractiou  most  effective  when  the  jmlient  is 
jdaced  ui>on  lier  left  side. 

When  the  head  has  been  brought  to  the  floor  of  the  pelvis,  unless 
tlie  occiput  has  previously  turned  tu  the  front,  it  is  a  good  plan  to 
remove  the  forceps  and  wait  for  spontaueous  rotation  to  take  place. 
If  a  reappJication  becomes  ncceseary,  an  instrument  witli  the  ordinary 
our^'e  should  l>c  scleft^Hi. 

Professor  Alexander  Simpson,  of  Edinburgh,  has  contrived  an  ad- 
mirable instrument  for  general  use  by  aihipting  tractiou-rods  to  the 
j>opular  and  widely  employed  forceps  of  Sir  J.  Y.  Simpson.  The  rods 
A8  welt  as  the  hauiUes  are  pernninent  fixtures,  so  that  there  is  no  possi- 
bility of  the  parts  being  mislaid  when  required  for  service.  I  have 
given  this  instrument  an  extended  trial,  and  regard  it  as  a  most  valu- 
able addition  to  my  obstetric  equipment  With  the  head  in  the  pelvic 
cj»vity  it  answers  every  indication.  Iu  high  operations,  however,  I 
liave  sometimes  found  it  convenient  to  lay  it  aside  for  a  longer  forceps 
with  a  backward  cur^e. 

As  the  solidity  of  the  slianka  in  uxis-traction  force])s  prevents  the 

ea  from  springing,  tlie  amount  of  pressure  upon  the  head  requisile 
keep  the  instrument  from  slipping  bus  been  found  in  jiractire  not  to 
pntve  an  element  of  danger  to  tlie  child. 

Forceps  In  Oooi  pi  to-posterior  PositiollS!— So  long  as  the  occiput 
<ks  to  the  rear,  it  is  thu  niU-  in  midwifery  practice  tt)  refrain  from 
the  use  of  forceps,  which,  of  neccswity,  prevents  forward  rotation  from 
iaking  place.  An  exception  to  this  rule,  however,  arises  in  cases  of 
near  danger  to  either  mother  or  child,  demanding  speedy  delivery. 
\»  attempts  to  rotate  the  occiput  around  to  the  symphysis  by  instni- 
mental  means  are  rarulv  successful,  it  is  advisable  under  such  circum- 
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Btanccs  to  apply  tho  forceps  directly  to  tho  sides  of  tho  child's  hrad, 
and  to  imitate  during  delivery  the  mecliuniam  of  livbor  in  occipito-pos- 
terior  positions. 


'O 
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Vw.  UVT.— Oci-lpit(fiw>Hi«Tf'>r  jHMiiion     Trai-iUm  in  a  (lon-DKiinl  <lin'^l»n  In  ivcura  tb*  dnesol 
*»f  Uii*  Urmi  Iwiii-aU)  the  pubic  tuxb.    {Fturn^yu^ut  mntl  Varnler  ; 

The  rotation  of  the  occiput  forward  to  the  symphysis  pubis  liy  foroci* 
HeeniA,  a  priori,  a  HimpU*  iimttt^r,  imd  tt  wnuhl  tx;  if  tliu!  viij^na  were  »  rij^d 
can^Ll  with  fixed  extremities.  In  reality  it  is  an  eliLstic  tube,  cloeely  applied  to 
the  child's  head,  and  i-njoya  a  jfrcAt  deforce  of  mobility.  W'hon,  therefore,  the 
head  is  turned  n.  (lunrtiT-circIo  withiit  tht'  {H<tvt»i,  tlie  soft  parts,  a<s  a  rule,  arc 
turned  with  it.  When  the  force  is  removed,  tho  vagina,  owin|Lt  to  itj*  resilit'Dcy, 
resunicA  its  Tormer  positioa,  and  generally  carrica  tho  head  biick  to  the  origlnai 
point  of  departure. 


--<■> 


Fio.  188 -Oncmlto-poKtPrior  poKitlnn.  Uf^cpnt  of  forphpail  tM*iieAtti  pilhle  Arch  co()i|tl<>tnl 
Ek*ralii>n  of  tiaiidk'  ot  furctfpx  to  aid  tLv  rotatlou  uf  Lhv  oc'ciiutt  ovur  thtt  pcrlimutn.  ti'vu- 
b4i>uf  auil  Variiter.) 

If  the  sagittjil   suture   ot-eupies  an  oblifjue  diameter,  the   foreepR 
should  be  appIiuU  in  tlie  opposite  oblique  diameter.    As  the  lieud  de- 
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w-encla,  the  occiptit  Rhould  be  turned  into  the  hollow  of  the  sacrnm. 
At  first,  tnit'tionji  shotiM  Iw  made  directly  dou-nwurd,  until  the  fore- 
head  hua  )uuisim]  tinder   tlio   pubic   arch  and    the  anterior  fontanelte 

kes  its  appeurauce  nt  the  vulva;  then,  by  raising  the  handles,  the 
smnll  fontunelto  should  t)e  lirought  forward  tA)  lite  commissure,  and, 
finutly,  oe  the  vertex  emerges  from  the  vnlva,  tho  handles  should 
be  slowly  depressed,  to  aid  the  movement  of  extension  by  which 
Uie  delivery  of  the  faoe  and  ehiu  beneath  the  pubic  arch  is  accom- 
jdi^hotl. 

Forceps  in  FaoB  Presentations.— When  the  face  is  deep  in  the  pelvis 
and  the  rliin  ba$  rotated  to  tiie  front,  forceju  applieatious  are  easy, and 
df»  not  differ  materially  from  those  in  vertex  presentation,  except  that 
care  should  be  taken  to  direct  the  blades  far  enough  backward  to  se- 
curely seize  the  occipital  extremity  of  the  child's  head.  Tractions 
thould  be  made  in  a  hori/.ontul  direction  nntil  tlie  chin  bus  been 
brought  well  under  the  synipbyfiis  pubis,  when  the  handles  should  be 
nised  to  lift  the  cranial  vault  over  the  pcrina'um.  In  oblique  mento- 
anterior positions,  Spiegelberg  advises  introducing  first  the  blade  cor- 
n*£j>(>n<ling  to  the  chin  (posterior  blaile),  as,  in  adjusting  the  second 
blade  and  locking  the  forceps,  sponUineous  rotation  usually  tiikes  place. 

In  deep  transverse  ])ositions,  forcei>8  ojwrations  should  tw  deferred 

as  long  as  possible,  as  tardy  rotation  of  the  chin  to  the  front  is  a  physio- 

ft       logical  peculiarity  in  face  presentations.     The  forceps  should  be  ap- 

■  plied  in  an  oblicpie  diameter,  with  tlie  concavity  of  the  bludes  directud 
I  to  the  side  of  the  chin.  Chin  right,  iutroduee  the  right  blade  pos- 
I        loriorly,  and  bring  the  left  blade  forward  to  the  left  tnlHTculum  ilio- 

■  pulucimi.  An  effort  sliould  then  be  made  to  rotate  the  chin  to  tlie 
^^^^mt.      If   the  attcmjtt  ]>rove  succe«sfid,  the  force])s  should  1k'   un- 

^■nocked,  and  tlie  blades  readjusted  to  the  lateral  surfaces  of  tliu  heacl. 
Tractions  when  the  face  is  transverse  should  not  be  attempted.  Tho 
viile  s<']>Amtion  of  the  hliulos  miikes  it  necessary  to  compress  the  han- 
dle* iinnly  to  prevent  slipping.  When  this  is  done,  pressure  n[Km  the 
ne<'k  and  thorax  is  unavoidable,  sn  that  extmetion  without  sacrificing 
Uw  life  of  the  cliild  is  hardly  possilde. 

In  high  tmiisverse  )Kisitious,  fdrcefis  should  not  be  used,  as  rota- 
tion is  not  theu  j>ermis£ible,  and  the  blades,  applied  to  the  neck  and 
thorax  on  the  one  side  and  upon  the  cranium  on  the  other,  can  not, 
for  the  reasons  just  given,  be  safely  employed   in  extraction.    The 
choice  in  such  cases,  wheu  speedy  delivery  is  called  for,  lies  between 
rsiou  and  craniotomy. 
In  ment(i-posteri(ir  positions,  the  rot;iti(m  of  the  chin  to  the  front 
by  repeated  ajiplications  of  the  force])8  is  inadmissible.     In  practice, 
such  effortii  do  not  succeed,  while  they  are  calculated  to  inflict  injury 
pen  both   the  mother  and  the  child.     Usually,  if  delivery  becomes 
xy  because  of  ilanger  to  the  mother,  craniotomy  should  be  re- 
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sorted  to.  Smellio,  Hicks,*  aud  Brami,  of  Vienna,  have,  however, 
each  ivportcd  a  case  of  forceps  delivery  by  drawing  the  chiu  down  over 
the  sacrum  and  perineum,  when  the  occiput  and  calvarium  glided 


/ 
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Flo.  ISO.— Taorlor*s  method  In  ineDto-postertor  potit}onc  of  the  face. 

underneath  tlio  puhes.     In  two  cases,  I.  E.  Taylor  f  extnu-t*^!  the  rhil-* 
dren  with  straight  forcfps  after  bihitcral  ineif-ion  of  the  j»erinieum. 
tTnfortunutcly,  bulb  children  were  dead  before  the  u])eration  wm  ttu- 
dertakeu. 


CHAPTER   XX. 

EXTRACTION  AV  FOOT  AND  BREKCIl  PRJSSENTATIONS. 

Extraction  in  pelvic  presentations.— AH itndc  of  the  physician. — Prognosis. — Posi- 
tion.—Extraction  of  trunk. — Extraction  by  the  feet ;  by  tho  breech.— Mmnajfo- 
tnent  of  the  ooni.— Liberation,  of  the  ann?. — Exceptional  cases. — Extraciion  of 
the  hpi«l. — Sinellie's  method. — Volt's  method.— Head  at  brim.— Prague  melhod, 
— Forceps  to  the  arti;tM»jniing  bead. 

AVE  have  iilreuLly  eocn,  in  studyinjr  the  manapoment  of  breOfh  proe- 
entations,  tliut  the  attitude  of  the  physician  during  dotivory,  so  long 

•  Hicks,  On  Two  Cr«*.i  of  Face  Presen  tali  oris  in  Die  MDnto-PosUrior  PorftJon. 
Tran«.  of  the  Obi^tct.  .*v>c.  of  London,  voL  ril,  p.  6S,  Uicka  likewise  reporta  th« 
cases  of  Smcllie  and  Uraiin. 

I  Taylok,  On  the  .Sponliineoiis  and  Arliftcinl  Delivery  of  the  Child  io  Tta% 
PrescntuLlon?,  N.  V.  Med.  Jour.,  Xov.,  1868. 


EXTRACTIOX  IN   FOOT  AND  UKEECH   PUl-aiiNTATIONS.     3S3 


OS  no  inirawliato  dangtT  tlireiitcuti  either  the  mother  or  the  child, 
ehmild  bo  uiie  of  watchful  observulioti.  As  a  rule,  the  resulLs  to  the 
child  are  unquestionably  niore  favomble  when  Nature  doea  her  work 

knuaidod.  If,  however,  there  be  any  fullering  in  tlie  natnnil  forces,  tlie 
phytiioian  should  l>e  in  readiness  to  avert,  by  promjit  interference,  the 
perils  which  in  pelvic  presentations  are  associated  with  delay.  When 
an  artificial  breech-presentation  lias  been  produced  by  internal  version, 
inintcdiate  extraction  is  nsually  advisable,  a^  the  act  of  version,  when 
the  eutire  hand  hai«  to  be  introduced  into  the  uterus,  b  apt  to  com- 
proraiBG  ilie  safety  of  the  child. 

Strong  uterine  contractions,  a  roomy  iiclvia,  a  dilated  cervix,  and 

^a  relaxed  sUiie  of  the  x'aginal  outlet,  are  conditions  lu^hly  favorable  to 
Ihe  sncrett*  nf  llie  o|H>rution.  Under  such  circumstances,  artificial  de- 
livery can  be  performed  with  celerity  and  ease.  But  these  conditions, 
however  desirable,  are  not  absolutely  indispensable.  Thus,  extraction 
ifl  rarely  indicated  if  the  pains  aa*  good ;  it  is  ufton  necessary  to  deliver 
before  the  cervix  has  reached  the  desirable  dcpree  of  dilatation ;  and 
it  is  i>os8ible  to  drag  the  head  of  the  child  through  a  moderately  con- 
tnu.^t*Ml  pelvis  without  inRictiug  upon  it  any  permanent  injury.    There 

Lis  ulwavi*  danger,  liowever,  in  the  last  two  cases,  of  not  being  able  to 

^•xtnu'l  the  child  rapidly  enough  to  save  it  from  asphyxia. 

The  prognoMA  for  the  mother  is  generally  favorable.  Still,  lacera- 
tions are  apt  to  follow  the  forcible  delivery  of  the  head  through  the 
ondilated  cervix. 

Extniction  is  commonly  performed  with  the  patient  on  her  back. 
In  easy  cAses  she  may  occupy  the  usual  position  in  IkmI,  while  the  phy- 
sician place^i  himself  at  her  side.  If  ditliculty  is  antici]>ated,  the  pa- 
tient should  be  pW'ed  crosswise,  with  hips  raised  bv  a  hard  cushiou, 
and  brought  (tvcr  the  edge  of  the  bed ;  or,  better  still,  may  be  platted 
ii]H>n  a  table,  u»  the  operator  is  then  enabled  to  draw  downwanl  in  the 
direction  of  the  superior  strait  without  kneeling  before  her.  It  is  de- 
sirable to  have  two  assistantct  to  hold  the  patient's  kncea.     To  one  of 

hlhose  shouhJ  likewise  bo  assigned  the  duty  of  making  firm  pressure, 

'during  extraction,  upon  the  fundus  of  the  uterus.  If  amesthesia  is 
thought  necessary,  a  third  assistant  will  be  recjuired.  The  question  of 
gthesia  is  not  alwavii  ea«y  to  decide.  Tticful  in  unruly  patients, 
id  where  the  entire  luind  must  be  passed  into  the  vagina,  its  occa- 
sional susipensive  action  nt>on  the  uterine  pains  and  the  loss  of  the 
co-operation  wliich  intelligent  patients  are  capable  of  atTurdtng  are 
alloys  to  its  beneficent  action  in  stilling  pain.     My  prefcivnce  is  to 

lAnivsthclize  lightly  at  tirst,  and  then  be  guided  by  events  as  to  whether 
the  insensibility  shall  be  subsecpiently  made  complete,  or  the  patient 
be  allowed  to  return  to  partial  consciousncsB. 

A*  in  all  obsti'trical  operations,  in  addition  to  the  usual  aseptic  pre- 

leautiooa,  care  should  be  taken  to  insure  the  emptying  of  tlie  bladder 
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and  rectnm,  and  the  oporator  should  have  iu  readinoBf:,  in  cnee  nt  nw*<l, 
forceps,  a  soft  fillet*  warm  napkins,  liot  and  cold  water,  and  a  atiiall 
English  (No.  7)  cutheter,  for  use  (should  the  child  be  born  in  a  state  of 
partial  aaphyxia. 

The  oj>emtion  is  divisible  into  three  acts:  1.  Kxtniction  of  Ibe 
trunk  a8  far  as  tho  shoulders;  2,  Extraction  of  the  unns;  3.  Ex- 
traction of  the  head. 

First  Act:    Extraction  op  the  Thcvk  to  the  Shoi  i.heu?^. 

The  extraction  of  tho  trunk  should  take  place  slowly,  with  pauses 
between  the  tractions,  in  imitation  of  the  uterine  expellent  foroea. 
Tractions  are  best  made  during  the  pains  only,  when  the  latter  do  not 
recur  at  too  loug  intervals,  it  is  derfirabie  that  the  uterus  bo  cloeely 
retracted  upon  the  child  during  the  entire  period  of  its  expulsion. 
Where  this  does  not  occur,  the  arms  are  liable  to  be  brushed  u{>ward 
to  the  sides  of  the  child's  head,  the  chin  to  become  extcndcti,  and  the 
mechanism  of  Lhu  lieail-delivery  to  he  disturbed.  Hajniorrha^^e,  too, 
is  more  likely  to  follow  hasty  delivery  than  where  the  uterus  has  had 
time  to  pass  filowly  into  a  state  of  complete  retraction.  When,  there- 
fore, it  is  necessary  to  extract  during  the  intervals  between  the  ]tuin!^ 
tirm  pressure  slioii Id  bo  made  upon  the  uterus  tfirough  the  abilominal 
walls,  so  as  to  maintain  them  in  close  contact  with  the  fcetus.  Stejuly 
tractions  are  preferable  to  pendulum  movementa.  Tractious  slionld  be 
made  downward  an<i  backward,  in  tiie  direction  of  the  sujverior  strait, 
until  the  breech  meets  with  the  resistunce  of  the  floor  of  the  jtelvis. 

These  general  rules  are  applicable  to  every  case  of  extraction. 
Special  dilTcreiieea  of  procedure  result  from  the  presentation  of  one  or 
both  fi'et,  iind  nf  the  ('iitire  Itreech. 

Extraotion  by  the  Feet— If  a  single  extremity  presentR,  the  foot 
should  bo  seized  between  the  middle  and  index  linger,  with  the  thumb 
upon  the  sole,  or  across  the  inatep.  It  is  not  necessar}'  to  go  in  eean-h 
of  the  spoond  foot,  unless  it  crosses  tlu*  first,  or  is  reflected  upward  over 
the  child's  back.  When  the  leg  is  drawn  outside  of  the  vulva.  It 
should  be  wrappeil  in  a  warm  napkin,  and  grasjied  by  the  entire  hand. 
Always,  in  seizing  a  limb,  the  thumb  should  be  directed  upward  and 
applied  to  the  d(»rsal  surface.  The  napkin  serves  partly  to  prevent  the 
hand  from  slipping,  partly  to  protect  the  surface  from  air,  which  at 
times  is  capable  of  excitiug  reflex  respiratory  movementj.  Tractions 
shouhl  be  made  downward,  to  avoid  friction  at  the  sjTnphysis  pubis, 
irntil  the  pelvis  is  delivered,  tho  child  should  be  seized  as  near  tho 
maternal  parts  jis  j>ossible.  The  baud,  therefore,  should  be  shifted  up- 
ward as  the  limb  is  drawn  out  of  the  vulva.  Whichever  extremity  is 
seized  rotates  forward  under  the  symphysis  pubis  during  extraction. 
For  this  reason,  when  an  election  is  pi-acticable  it  is  desirable  to  draw 
upou  tho  Huterior  leg,  since  owing  to  tlie  slight  amount  of  rotation 
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inTolved  tlierc  is  less  likelihood  of  derangement  of  Bhouldor  and  hcaul 
mtichanism  na  those  enpige  in  the  pelvis.  So  soon  us  the  breeoh 
reiM.hi'8  the  peUic  floor,  traction  sliould  l)e  mtide  more  in  an  upward 
direction-,  to  facilitate  the  poMago  of  the  hutto<^ks  over  the  iwrinieum. 
After  the  breech  has  cleared  the  vulva,  the  iudex-fiuger  of  the  free 
hand  should  be  carefully  ingcrtcd  into  tlie  fold  of  the  posterior  thi^h, 
while  the  thumbs  of  both  bands  are  plucvd  upon  the  sacrum.  During 
the  subsequent  extraction  of  the  trunk  the  lower  leg  falls  from  the 
vagina  without  special  assistance. 

If  b<)tli  extremities  present,  they  should  be  seiwd  so  that  the  mid- 
dh'  finger  is  placed  between  tlie  feet,  while  the  index-  and  ring-fingers 
encircle  the  external  malleoli.  After  they  have  passed  sufficiently  far 
outfiidc  the  vulva,  the  loft  leg  should  be  seized  with  the  left  hand  and 
the  right  foot  with  the  right  hand.  During  extraction  the  normal 
rotutinn  of  the  child  may  be  aided  by  drasjring  with  somewliat  greater 
force  upon  the  limb,  which  should  be  turned  co  tlie  front. 


\. 
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Via.  ISO,— MetbtMl  of  aeixiog  the  bnech. 

Eitrtction  by  the  Breech. — Wlieu  the  breech  alone  presents,  with 
both  extremities  reflected  upward  parallel  to  the  anterior  surface  of  the 
25 
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child,  spontaneous  delivery  is  sometimes,  as  pointed  otit  by  Tarnier, 
prevented  by  the  fact  that  the  extended  limbs  act  as  splints  which  in- 
terfere with  tlifi  lateral  flexion  of  the  trunk,  and,  oonsequently,  with  it« 
aocommotlfltiun  to  the  curve  of  tlie  parturient  canal.  If,  in  pure 
hroeeh  casog,  obstetrical  aid  becomes  nocossnry,  the  operator  is  em- 
barrassed by  the  absence  of  a  natural  handle  by  means  of  which  oxtrac- 
tion  can  be  effected. 

Theoretically,  cephalic  version  by  external  manipulationa*  perfonne<i 
daring  the  latter  part  of  pre^ancy  or  in  the  early  stages  of  labor, 
moat  completely  fulfills  the  required  indications,  viz.,  the  saving  of  the 
child  witli  tlie  least  possible  risk  to  the  mother.  That,  in  cases  where 
the  breech  is  not  engaged  in  tlie  pelvic  cavity  and  the  membranes  are 
intact,  cxtermil  version  may  be  successfnlly  accomplished,  has  been 
shown  by  Mattel,  llcgar,  and  I*inard.  Tarnier  at  first  opposed  the 
mea.fure  on  the  gmund  of  its  impracticability  and  the  risk  of  nipturing 
the  membranes  before  the  version  was  completed,  thus  converting  a 
breech  into  a  shoulder  presentation,  but  more  recently  has  practiced 
the  procedure  in  many  cases  without  inconvenience  to  the  mother  or 
child.*  lU  successful  performance  presuppost^s  a  relatively  consider- 
able quantity  of  amniotic  fluid,  the  absence  of  reflex  irribibitity  in  the 
patient,  and  exptirienco  on  the  part  of  the  operator  in  mapping  out 
the  foetus  through  the  abdominal  wall.  Ahlfeld  f  advises  that  in  pri- 
mipara^  the  hand  be  intrmhiccd  immediately  after  the  nipture  of  the 
membranes,  or  at  least  while  the  introduction  is  still  practicable,  and 
that  the  anterior  extremity  be  brought  down  as  a  prophylactic  measure, 
leaving  the  child  to  be  expelled  subsequently  by  the  natural  forres. 
The  hand  should  bo  passed  over  tlie  anterior  surface  of  the  child  to  the 
knee;  the  thumb  should  then  he  jdaced  in  the  popliteal  spaee,  while 
four  fingers  gi-asp  the  leg,  flex  it  upon  the  thigh,  and  draw  it  down 
into  the  vagina.  The  o])eration  is  facilitated  by  placing  the  patient 
upon  the  side  to  which  the  child's  feet  are  turned.  But  Kustner,  in 
common  with  most  authorities,  objects  that  the  manteuvre  is  apt  to 
weaken  the  uterine  contractions  and  to  favor  prolapse  of  the  cord.  In 
others  words,  in  order  to  avert  a  remote  danger,  a  near  one  quite  as 
serious  is  invited. 

If,  however,  it  becomes  necessary  to  expedite  delivery,  without 
doubt,  in  all  casus  where  it  is  possible  to  ]r.\s»  the  hand  to  tlte  fundus 
and  bring  down  an  extremity  without  imperiling  the  uterine  struct- 
ures, this  method  should  he  employed  by  preference.  But  emergencies 
rarely  ai'ise  before  the  breecli  has  descended  into  the  pelvic  cavity. 
Moat  frequently  the  niombranes  have  already  ruptured,  and  the  uterua 
has   retracted   upon   the   foetus.     Under  such   conditions   the    intro- 

*  OLLiriEH,  De  la  conduite  h  tenir  dans  la  pr^ntaUon  do  IVitrtoiit^  pelncniiei 
Mode  des  fesses,  p.  103,  Paris.  1883. 

t  Ahlfkld,  Arch.  f.  Ojiuiek.,  vol.  v,  p.  174,  B«rliii,  1878. 
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daction  o{  the  liaud  and  forearm  over  tlie  anterior  Hurfaco  of  the  child 
to  Iho  fundus  becomes  a  serious  undertaking,  and  may  lead  to  uterine 
rupture.  Traction  uihju  the  extremity  seized  is  not  always  followed 
by  ita  descent,  and  whore  force  is  used  the  descent  may  be  accompliahed 


/ 

Flo.  IKl. -Method  of  atbtios  boUi  extremltte*. 

at  the  expense  of  a  fracture.  To  be  sure,  the  manoeuvre  is  supported 
by  the  high  authority  of  Dr.  Barnes.  '*  Tlic  wc<lgo  formed  by  the  ex- 
tended legs  and  the  upper  part  of  the  trunk  must,*^  he  says,  **  in  some 
instances  at  least,  be  docompoecti  before  delivery  can  be  effected."  He 
reconuncnds  complete  anffisthesia,  support  uf  the  fundus,  gentleness  in 
pafising  tlie  breech  at  the  brim,  and  applying  the  fingers  to  the  instep. 
But  Bamea  does  not  conceal  the  diffii  ulties  of  tlie  operation,  nor  the 
jddreas  requisite  for  ita  anccessful  employment,  and  many  accoucheurs, 
IwB  fortunate,  have  recorded  their  failures  to  decompose  the  wedge  in 
the  manner  a«lviBed.  In  a  few  cases,  influenced  by  Barnes's  teachings, 
I  have,  under  maH  diftionlt  conditions,  succeeded  in  bringing  down  a 
foot;  nevertheless,  I  would  lulvisc  the  utmogt  caution  in  practicing  the 
method,  and  that  in  nil  vium'h  the  operator  de.nist  the  moment  addreai 
fails  and  force  becomes  necessary,    if,  at  the  time   intervention  be- 
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comes  necessary,  the  breech  is  well  eugaged^  the  foetus  is  of  ordinair 

size,  and  the  resistance  of  the  pelvic  Boor  is  inconaidenible,  the  expul- 
sion of  tlie  child  may  sometimes  be  effected  by  graduated  pR-ssiUT 
upon  the  fundus  of  tlie  uterus.  Should  this  measure  prove  ineffective, 
manual  extraction  should  be  attempted.  To  this  end  the  index-finger 
should  be  iuserted  into  the  fold  of  tlie  anterior  groin  and  truetiou  made 
directly  downwanl.  By  seizing  the  wrist  with  the  disengaged  hand,  an 
increase  of  traction-power  can  be  exerted.  If  the  breech  is  low,  both 
index-fingers  may  be  employed — the  one  in  the  anterior,  the  other  in  the 
p<jsterior  groin;  or  the  entire  hand,  passed  over  the  sacrum,  may  8ei» 
the  pelvis  with  the  thumb  in  one  groin  and  the  index-finger  in  the 
other. 

l[uny  writers  insist  upon  manna)  extraction  to  the  exclnsion  of  all 
other  methoils  ;  hut  in  prinnparous  women  they  are  liable  to  fail  at  the 
critieal  moment.  Instrumental  aids  then  become  necessary.  The 
choice  consists  in  the  forceps,  the  fillet,  the  blunt  hook,  and,  when  the 
child  is  dead,  the  cephalo tribe.  So  far  as  the  relative  value  is  con- 
cerned, I  would  recommend  tlicm  in  the  order  given. 

The  eliief  objection  urged  against  the  forceps  is  that,  by  its  con- 
straction,  it  is  designed  to  seize  the  fetal  head.  As  a  consequence^ 
when  applied  to  the  hreech  to  which  its  curves  are  not  adapted,  it  does 
not  grasp  the  presenting  jmrt  securely,  and  is  liable  to  slip  off  when 
tractions  are  employed,  thus  emlangeriug  the  maternal  soft  parts.  If, 
with  the  view  to  prevent  slijiping,  the  handles  be  compressed  firmly,  it 
has  been  argued  that  fracturt^  of  the  thighs  may  result,  the  circulation 
of  the  cord  may  be  accidentally  arrested,  or  fatal  injuries  may  be 
inflicted  upon  the  fcetus  by  the  pressure  of  the  points  of  the  forceps 
against  the  abdominal  viscera.  Miles,*  to  obviate  these  drawbitcks, 
has  devised  a  pair  of  breech  forceps,  apparently  well  designed  for  sell- 
ing the  pelvic  extremity.  As,  however,  a  forceps  of  special  construc- 
tion is  likely  to  be  hut  nirely  at  the  disposition  of  the  physician  when 
an  emergency  calls  for  ucLiou,  it  is  not  without  interegt  to  know  how 
far  the  ordinary  instrument  is  available  in  practice.  Omitting  earlier 
authorities  we  find  in  modern  times  .Tacquemier  declaring  that  ^*  it  is 
inexa<rt  to  st^te  that  the  foroeps  would  (!rii!*h  the  pelvic  lx>ncs,  ami  in- 
evitabJy  kill  the  foetus  by  bruising  and  lacerating  the  abdomimd  ris- 
cera."  Tarnier  stjited,  in  his  famous  article  on  the  forceps,  publishe*! 
in  the  Dictionnaire  de  m^decine  et  de  chinirgie,  1873,  that,  under 
exceptional  circumstances,  neither  Stoltz  nor  Ouboia  feared  to  apply 
the  forceps  to  the  hreech,  and  added  that  he  had  a  number  of  times 
imitated  their  practice  with  success  for  the  mother,  and  sometimes  for 
the  child.  When  thef(ptuswas  dead,  lie  assured  himself  at  theautopfn* 
that  the  forceps  hail  produced  no  lesion  either  of  the  pelvis  or  «f 

*  Mri.ES,  Tlip  Korcepft  in  Difncull  Breech  PreaentAtions,  Am.  Jour.  Obst«  vol. 
lii,  p.  135,  New  York,  187!). 
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the  abdominnl  vuccra.  Hiiter,  in  his  excellent  treatise  on  Obstetri- 
cal Operutioiis  (Leipsic,  18T4),  declares  that  no  better  instnnnent  ex- 
ists for  the  extraction  of  the  breech.  Dr.  Henry  Fniitiiight,  of  Xew 
York  city,  publishetl  iu  July,  1877,  in  the  Virginia  MedicAl  Monthly, 
k  suoeeftsfal  ctiso  where  the  forceps  were  used  at  the  suggoetion  of  Dr. 
C.  Uanvood.  Dr.  I.  K.  Taylor  has  applied  the  forceps  to  the  breech 
six  times  with  succe«s.  In  1877  Ilaakc*  published  five  cases  in  which* 
w  ho  flny»,  to  the  astonislimcnt  of  the  physicians  present,  the  extraction 
with  the  forceps  was  easily  and  quickly  ended  without  detriment  to 
the  ftftus.  Ill  the  same  year  Agnew  reported  two  successful  cases  to 
the  London  Obstetrical  Society.  I  once  saw,  in  consnltjitian  with  Dr. 
F.  A.  Cattle,  a  case  of  breech  presentation  in  a  primipara  past  her 
lirtieth  year,  where*  after  ineffectual  essays  at  manual  extraction,  I 
;)pUed  the  forceps  over  the  sucnim  and  the  anterior  surface  of   the 
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Fio.  m-TlUTafir  forceps  applied  to  thv  thighs.    (Olllrler.) 


thigh.  Though  the  breech  had  not  completed  its  descent  through  tho 
ceirical  cauul,  and  the  [uirts  were  rigid,  the  child  was  easily  extracted 
in  about  fifteen  minutes.  The  child  was  alive^  and  the  trifling  press- 
nre-nuirks  disapiKrared  in  a  few  days.  Uecently  I  huvu  Imd  occasion 
to  apply  the  forcejw  to  the  breech  in  tho  case  of  an  elderly  primipara, 
where  the  rigidity  of  the  soft  parts  was  extreme.  The  opemtion  occu- 
pied nearly  an  huur.     The  patient  suffered  no  inconvenience,  and  only 

*  Haakb,  Ucber  den  Oobninch  der  Kopfzange  zor Extraction  des SU'iases,  Arch. 
L  OyiiMk^  ToL  xi,  p.  53«,  Dcrlin,  1677. 
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a  slight  abrasion  was  fouml  upon  the  thigh  of  the  child,  which  wm 
born  living.  Dr.  Harvey,  Professor  of  Midwifery  in  the  Medical  Col- 
lege of  UengftI,  in  an  esstiy  (1884),  reports  six  cases.  In  tlxree  out  of 
six  the  success  was  complete,  in  one  the  forceps  was  without  avail, 
while  in  the  other  two,  although  the  instrument  slipped,  it  did  not  do 
s(i  until  it  hud  brought  down  the  breech,  so  as  to  allow  him  in  one  case 
to  get  his  fingers  over  the  groin,  and  in  the  other  to  apply  the  fillet, 
which  he  hml  previously  failed  to  do. 

Since  the  invention  of  axis  traction  by  Tamier  a  new  impetus  has 
been  given  to  the  method.     With  axis  traction,  not  only  is  the 
ance  otTered  by  the  parturient  canal  diminished,  but,  as  Pinard  stat 
the  pressure  is  regulated,  and  is  not  increased  by  traction.    The  fetal 
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Pio.  163.-1116  flUtrt  la  dorxo^onturtur  |>u«itMui.    {OtUvier.) 

part  is  seized  solidly,  and  with  the  least  risk  of  harm.     Ollivier  rejior^ 
successes  with  Tarnior's  latest  model  in  his  own  practice,  and  in  ihal 
of  Budin,  Thomas,  Rerthout,  Lobat,  and  Cayla. 

Thus  it  will  be  seen  that  the  weight  of  experience  is  favorable  to 
the  forcGpd  as  u  hrocch- tractor,  while  the  objections  are  mainly  theo- 
retical. The  instrument  is  imidmissihlp  so  long  as  the  breech  does  not 
engage  iu  the  pelvic  cavity.  Ilaake  limited  its  use  to  cases  in  whith 
the  breech  was  already  at  the  pelvic  outlet,  and  only  after  complete 
rotation  had  taken  place.  With  axis-traction  forceps  the  indication  ia 
certainly  extended,  as  a  rule,  to  all  cases  where  the  breech  ha*  paased 
the  pelvic  brim  and  the  dihitntion  of  the  oe  is  well  advanced.  If  rota- 
tion has  taken  place,  the  bimles  should  be  applied,  respectively,  over  the 
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Racrum  and  over  the  posterior  surfiice  of  the  thigh,  as  recommentled  by 
lluuke.  [f  the  )iip6  arc  traiisveree,  Ollivior  a(lvis4>s  that  the  blades  bo 
ajipliiK]  to  the  lateral  enrfaccs  of  the  thighs.  The  apijlication  of  the 
Lliuleii  over  the  troehanters,  with  the  extremities  overhipping  the  crci!t« 
of  ttie  ilia,  is  to  be  deprecated,  as  the  ilia  are  compretttiible  and  allow 
the  forceps  to  t<lip  (OLIivier).  The  extructiou  of  tlio  child  should  not 
be  made  au  exhibitiuu  of  strength.  Tlie  rigidity  of  the  matenml 
stnictnres  is  rarely  to  bo  overcome  by  any  jiistiflable  degree  of  force. 
The  slow  descent  of  the  breech,  effected  by  intermittent  traction,  host 
insures  the  physiological  softening  of  the  tiesiies  in  advance  of  the  pre- 
Benting  part     As  the  genit&l  canal  softens  and  relaxes,  but  little  force 


Fw.  lU-TlwailKladorao-iKNtcrtorpoiilUaD.    (OlUvler.) 

!|tiired  i^  effect  the  birth  of  the  brcceh.  The  tractions  are  most 
effective  if  made  during  the  pains.  They  should  be  aideil  by  simul- 
tjineous  pressure  escorted  by  an  assistant  iipon  the  fundus  of  the 
uterus. 

If  the  forceps  fails,  or,  owing  to  the  non-engagement  of  the  breech, 
is  contra-indicated  and  an  extremity  nan  not  be  brought  down  without 
the  employment  of  force,  a  resort  to  the  fillet  is  admissible.  The  ob- 
jections urged  to  its  use  arc :  1.  That  the  fillet  is  apt  to  become  twisted, 
and  that,  when  moistened  with  the  vaginal  secretions,  it  may  form  an 
uneven  band,  which,  even  with  care,  is  capable  of  cxitting  deeply  into 
the  tisanes ;  3.  That  in  some  cases  it  causes  partial  extension  of  the 
extremity,  and,  as  a  consequence,  slips  forward  upon  the  thigh,  whence 
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fracture  of  tlie  thigh-lwne  becomes  inevitoble.  The  reports  from  the 
Lying-in  Institution  of  Mitnidi,  wliere,  owing  to  the  advooacT  o( 
liecktif,  the  fillet  has  been  a^siduouaJy  tested,  do  not  confirm  the  idoa 
that  tiiese  accidents  are  of  necessary  occurrence.  Thus,  in  the  la«t  ro- 
fKirt  of  Von  Weokberger  Sternefeld,  the  records  of  thirty  cases — twenty- 
one  primipane  and  nine  pluriparfe — are  given.  The  mothers  all  did 
well.  One  of  the  childrtm  w&a  in  a  macerated  condition  when  the  fillet 
was  employed.  Of  the  remaining  thirty,  twenty-four  were  bom  living. 
Of  these,  eight  were  partially  asphy.\iated,  hut  seven  were  revived.  In 
no  one  of  the  children  bom  dead  was  the  result  attributable  to  the 
method  of  extraction  emjiloyeti.  Twenty-three  of  the  children  left  the 
institution  in  ft  healthy  condition.  In  four  cases,  deep  pressure-mark^, 
but  without  excoriation,  resulted  from  the  use  of  the  fillet  In  the 
ttthers,  either  no  traced  of  pressure  were  found  or  they  were  of  an  in- 
significant nature.  In  all,  the  marks  hatl  disappeunxl  in  a  few  days. 
In  one  instance  only  fracture  of  the  thigli  occurred.  The  buck  wiu 
turned  to  tlie  right  and  to  the  rear.  OUivier  has  shown  that  it  is  in 
dorso-posterior  positions  that  espwna!  caution  is  called  for  when  trac- 
tion is  ma<le  at  the  groin.  A  glance  at  Fig.  104  will  show  that  it  is 
not  easy  in  these  oases  to  direct  tlic  tractions  in  such  a  way  tis  to  avoid 
the  purlial  extension  of  the  thigh  and  the  transfer  of  the^ pressure  to 
the  shaft  of  the  thigh-bone.  This  extension,  OUivier  suggcstA,  can  he 
prevented  by  passing  the  fingers  into  the  rectum  and  ]>re8&iug  tlie 
breech  forward  as  tnu-tions  arc  made,  llie  fillet  should  be  passed 
over  the  anterior  thigli,  the  tractions  should  be  of  moderate  force., 
they  should  be  made  during  the  pains,  and  should  he  sustained  by 
external  pressure  made  )\v  u  skilled  assistant. 

TIic  passage  of  the  tillft  around  the  groin  by  the  finger  alone  is  by  no  means 
always  cosy  In  the  class  of  ca^cs  tu  which  the  filkt  is  priucijially  indic»t«d^  viz., 
in  iliose  where  the  breech  i-s  hi^h  and  ditticult  of  access.  To  be  sure,  with  i»- 
tieace  the  knotted  end  of  a  handkerchief  can  Romotimcs  bo  punhod  around  the 
groin,  or,  failing  in  thi«,  an  elastic  catheter  with  a  loop  attached  to  x\w  ex- 
tromity  noay  be  guided  by  n  Bugcr  in  the  groin  down  between  the  thigha,  to 
serve  as  a  means  of  conducting  the  fillet  into  position. 

Slany  ingenious  infttrumeuts  have  been  cspeoinlly  devised  to  serve  as  porte- 
flllets.  Of  these,  Ollivier'a  injitnnneut*.  mmlified  by  him  from  an  invention  of 
Tnmicr,  will  serve  as  an  example.  It  consists  of  a  long-handled  blunt  hook, 
with  a  central  tunnel  and  a  tcrniinul  olive-Bliajied  bulb.  Throtij^h  the  centnl 
canal  a  long  piece  of  whalebone  is  passed.  The  extremity  of  the  whalebone 
terminates  in  a  metallic  eye.  which  occupies,  when  the  whalebone  is  withdrawn, 
a  hollow  space  in  the  olive-shaped  extremity  of  the  blunt  hook.  Below  the 
handle  the  end  of  tlie  whalebone  is  armed  with  a  button,  to  prevent  it  from 
beiiijJT  accidentally  witlulrawn  into  the  canal.  A  screw  aix>ve  the  handle  schts 
to  fix  the  bone  at  any  point  deemed  desirable.  The  blunt  hook  h  adjuitted  by 
passing  it  upward  alouj;  the  '*i(le  of  the  child,  directed  to  the  front  to  a  point 
above  the  pelvis,  and  then  directing  the  curve  so  O-h  to  adjust  it  to  the  groia. 
The  whalebone  is  then  eantly  pit-^lied   forward  until  it  is  felt  by  the  fingers  ol 
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the  phywcian  between  the  tbijrh5  of  the  foetus.  Tlie  metallic  eye  is  next  di- 
rected by  the  fingen  outride  of  the  rulva.  The  attuched  fillet  U  m&i\y  with- 
dnivrn  by  reversing  the  directions  given. 

Th«  flUft  employed  may  be  of  any  material.     lu  emergencies  thu  nearest 
object  con  be  mnde  to  serve.     It  id  desirable  that  the  tillct  should  be  adjusted 
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Via.  lffl..-l*orte-miut.    (OJUvl^r.) 

without  forming  folrU  or  cresses.  Ollivicr  recommends  parsing  a  lacing  through 
A  piece  of  rubber  tubing  the  size  of  the  Utile  finger.  The  lacing  should  be 
fixed  by  stitcher  to  the  endtt  of  thu  tiilw.  a  jimjecting  portion  serving  to  uttoch 
the  tube  to  the  eye  at  the  end  of  the  whalebone.  In  OUivicr's  experimeots  the 
mfober  tubing  acted  admirably  la  prot«cting  the  tissues  of  the  child  from  harm- 
iul  pressarc. 

In  the  absence  of  other  appUaiicea,  or  sliould  failurp  attend  the 
meMnrae  already  describcdf  it  is  well  tu  remember  that  the  blunt  hook 
owes  ita  ainiatcr  reputation  uot  so  ntucb  to  its  inherent  defects  aa  to 
lack  of  proper  cauiiou  in  its  employment  It  will  not  break  the  femur 
if  adjusted  in  the  groin.  It  will  not  produce  serious  contusions  if 
the  blunt  end  is  carefully  guardetl  by  the  finger.  Injuries  to  the 
nutemol  tissues  can  only  occur  where  leverage  movements  are  made. 
80  long  as  the  pressure  of  the  curved  portion  is  confined  to  the  groin, 
Borioos  losionB  are  not  likely  to  be  produced.  Steady  downward  trac- 
tions, made  with  moderate  force  and  with  li  himd  in  the  viigina  to 
guard  the  point  of  tlie  instrument,  and  to  give  warning  of  commenc- 
ing extension  of  the  tbigli,  will  in  the  rule  suffice  to  prevent  serions 

identfi. 

No  instrument  is  capable  of  seizing  the  breech  so  securely  as  the 
cepluilotribe.  If,  therefore,  the  child  bo  dead — a  fact  rarely  to  be  do- 
termined  except  in  CAses  where  the  cord  can  be  reached — the  cephalo- 
trilKi,  screwed  tightly  to  tlie  breech,  can  be  trusted  to  act  as  a  reliable 
tractor. 

Management  of  the  Cord. — So  soon  as  the  cord  has  passed  beyond 
tixe  vulva,  dragging  upon  the  navel  should  be  avoided  by  gently  pull- 
ing the  cord  downward  into  one  of  the  reci^sses  to  the  sides  of  the 
Tomontory  untU  some  resistance  is  experienced.  Sometimes  the  cord 
found  passing  between  the  child's  legs  and  up  over  its  back  to  the 
lacenta.  Then  traction  should  be  exerted  upon  the  placental  ex- 
tremity, and  an  attempt  made  to  slip  the  loop  over  the  posterior  thigh. 
In  the  rare  eases  of  failure  to  obtain  its  release,  and  where  the  cord  is 
wound  around  the  childV  l>o*ly,  either  two  ligatures  or  compreeaiou 
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forceps  should  be  applied,  and  the  cord  be  divided  between  thein, 
whereapou  everj'  effort  should  be  put  forth  to  complete  the  delivery  iii> 
speedily  h^  possible. 

Secohd  Act:  Liberation  op  the  Arms. 

When  the  Arms  are  flexed  upon  the  Thorax.— After  providing  for 
the  safety  of  tlie  cord,  the  pelvis  of  tlie  child  should  bo  sciz<xl  in  the 
two  hands  witli  the  thumbs  upon  the  sacrum.  Traction  should  be 
employM  iQ  a  downward  direction  until  the  shoulder-bhides  make 
their  appearance.  Then  no  time  should  be  lost  in  liberating  the  arms. 
If  the  latter  are  foldud  ui>ori  the  chest,  delivery  is  an  easy  matter-  The 
palmar  surface  of  the  corrcspoudiug  hand  is  passed  over  the  belly  of  the 
child  to  the  po^^terior  arm  (back  to  the  right,  right  hand,  and  vice  ver- 
9a)^  while  the  extremities,  wrapped  in  a  warm  cloth,  are  drawn  in  ihf 
opposite  direction.  The  forearm  should  be  seized  as  near  the  wrist  at 
possible,  and  be  brought  down  over  the  abdomen  to  the  side  of  liie 
child. 

When  the  Anns  are  extended. — Unless,  however,  great  care  has 
been  exerted  duriuj;  extraction  to  keep  the  uterus  by  exteriuU  pressure 
closely  in  contact  with  the  fa»tus,  the  frietioti  of  the  parturient  canal  is 
apt  to  brush  one  or  both  arms  upward  to  the  sides  of  the  child's  head. 
In  such  cases  the  diSiculties  involved  in  liberating  the  arms  are  often 
very  great.  Here,  too,  owing  to  the  increased  amount  of  space  affnrdwl 
by  the  curvature  of  the  sacrum,  an  attem}»t  sliould  first  be  made  to  re- 
lease the  posterior  arm. 

Release  of  the  Pos/erior  Arm. — This  is  best  accomplished  by  draw- 
ing the  lower  extremities  strongly  upwanl  and  to  the  side,  tlien-hy 
causing  the  posterior  shoulder  to  sink  deeper  in  the  \ieWin  and  to 
furnish  more  room  for  the  introduction  of  the  hand;  then  two  fingers 
should  he  passed  along  the  side  of  the  child  to  the  elbow-joint,  which 
should  be  pushed  across  the  face,  and  be  brought  down  over  the 
thorax. 

In  case  the  foregoing  manojuvre  can  not  be  rapidly  execute^], 
the  operating  hand  may  be  removed,  and  the  extremities  of  the  child 
may  be  drawn  in  the  opposite  direction,  while  the  baud  wldch  at  first 
had  seized  the  feet  or  breech  should  pass  upward  over  the  abdominal 
surface  to  the  posterior  elbow.  The  latter  should  then  be  directed 
forward,  by  means  of  two  fingers  in  the  Joint,  toward  the  anterior 
pelvic  wall. 

Whether  the  hand  be  passed  behind  or  in  front  of  the  child,  it 
should  be  introduced  slowly  and  without  force  during  the  intermis- 
sion between  the  pains.  Pressure  should  always  be  made  at  the  joint, 
and  never  upon  the  humerus.  A  forgetfulnose  of  the  latter  rule  ia 
apt  to  prmhice  fracture. 

Release  of  the  Anterior  Arm. — As  there  is  rarely  space  enough  be* 
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the  symphisis  and  the  sliouhlcr  U>  allow  the  fingers  to  reach  the 
eilbov,  it  ia  customary  after  release  of  the  jwsterior  arm  to  rotuie  the 
trunk  80  us  to  bring  the  anterior  arm  backward  iuto  the  wivity  of  the 
suonim.  Thin  is  accomplished  with  the  least  disturbance  of  the  nor- 
mal mechanism  by  seizing  the  released  arm  and  drawing  it  upward  on 
the  dorsal  eide  of  the  child.  The  Bhouldcrs  reitdily  follow  the  move- 
ment until  the  half-circle  rotation  is  completed. 

Exceptional  Cases.—Thc  shoulders,  in  place  of  rotating  into  the 
conjugate  diameter,  may  enter  transversely  into  the  pelvis.  IT  the 
bock  then  l»e  turned  toward  the  symphysis,  the  hand  should  be  passed 
over  the  abdominal  surface  in  search  of  the  amis.  Tiie  space  oppo- 
eit*  the  sacrum  renders  this  movement  one  of  easy  execution.  When 
the  back  is  turned  U)  the  rear»  so  long  as  the  arms  are  flexed,  the  hand 
should  search  for  them  under  the  symphysis  pubis.  If,  however,  they 
are  extended  upon  the  sides  of  the  child's  head,  it  is  rarely  possible  to 
posh  the  arms  forward  between  the  face  and  the  symphysis  pubis. 
An  effort  should  be  matle,  therefore,  to  bring  one  arm  to  the  rear  by 
rotating  the  thorax  with  the  haruls.  Michaclis  succeeded  twice  in 
aimiUr  cases  without  rotating  the  trunk,  by  passing  tlie  hand  behind 
the  dorj?iil  surface  of  the  child  and  drawing  the  elbow  backward  and 
downward  below  the  side-wall  of  the  pelvis,  and  then  pushing  the 
forearm  over  the  thorax.*  I  have  repeatedly  tested  this  movement  in 
passing  the  cadaver  of  nn  infant  through  a  bony  pelvis,  and  find  thai 
it  can  be  accomplishml  without  producing  fntcture  or  dislocation.  Of 
course,  during  the  life  of  the  child  the  result  may  be  different 

Sometimes,  in  rotating  the  shoulders,  the  uuterior  arm  becomes 
displuce^l  backward,  so  that  the  forearm  is  thrown  across  the  neck  of 
the  child.  When  this  accident  ia  of  recent  occurrence,  the  release  of 
the  arm  may  lie  accomplished  by  pressing  the  thorax  of  the  child  back- 
ward into  the  genital  passage,  and  rotating  the  body  in  the  reverse 
direction  from  that  which  produced  the  diniculty.  If,  however,  trac- 
Uons  Iwvc  been  made  upon  the  child  until  the  head  has  entered  the 
pelvis,  the  arm  may  become  bo  compressed  between  the  neck  and  the 
cymphygis  pubis  as  to  render  its  liberation  a  ver}' difficult  if  not  im- 
ible  task.  Then  every  resource  should  be  quickly  tc^tetl  to  turn 
ouldcr  of  tlie  displaced  arm  to  the  rear,  either  by  raising  the  re- 
arm, or  by  rotating  the  thorax,  or  by  drawing  upon  the  elbow. 
In  case  of  failure  to  obtain  a  spwdy  result,  extraction  may  be  at- 
tempted without  releasing  the  arm.  To  he  sure,  frai:ture  of  the 
I  humerus  is  thereby  rendered  highly  probable ;  but  if  the  bystanders 
I  are  forewarned  thitt  the  risk  is  incurred  in  the  interest  of  the  child, 
[  they  are  generally  ready,  where  the  life  of  the  latter  is  preseiTed,  to 
i  condone  the  injury. 
I  In  setting  a  fractured  arm,  soft  pads  should  be  bandaged  upon  the 
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anterior  and  posterior  surface  to  hold  the  extremities  in  position.  The 
posterior  pad  should  ruu  the  eutiro  leugth  of  the  arm ;  the  anterior 
pud  ut^ed  uot  extend  below  the  elbow.  Tlie  arm  should  then  bo  baud' 
aged  to  the  thorax.  In  two  or  three  weeks  C4:ineu>lidution  takes  jdjioe.* 
lu  performing  artificial  rotation,  it  is  well  to  bear  the  warning  of 
Dr.  Barnes  in  mind,  viz.,  "  That  the  atlafi  forms  «itb  the  axis  a  rota- 
tory joint,  80  couBtructed  that,  if  tlie  movement  of  rotation  of  the  bead 
be  earrie<l  beyond  a  quarter  of  a  circle,  the  articulating  surfaces  part 
immediutelv,  and  the  spinal  cord  is  compressed  or  toru.*'f  Pain« 
should  accordingly  be  taken  to  note,  when  a  half-turn  is  given  to  the 
body,  whether  the  hea^l  follows  the  movements  of  the  trunk, 

Thibd  Act:  ExTttACTiOK  op  the  Head. 

In  t}ie  extraction  of  the  head  we  have  to  distinguish — 1.  Cases  in 
which  the  head  has  entered  the  pelvis,  and  baa  only  to  overcome  the 
resistance  of  the  periuteum ;  2.  Cuats  where  the  bend  is  R'tninnl  at 
the  brim  by  pelvic  oontraotion,  stricture  of  tlie  oe  uteri,  extension  of 
the  chin,  or  inautHeieut  expulsive  action  exerted  by  the  uterus  and  tlic 
abdominal  muscles. 

1 .  Extraction  of  the  Head  after  it  has  entered  the  Pelvis.  SmelUe's 
Method. — In  the  60-calIetl  Smeliie's  method  the  trunk  of  the  cliild  is 
wrapped  in  a  warm  napkin  and  placed  astride  the  operator's  arm ;  tlio 
hand  is  then  pa,ssed  into  the  vagina,  and  the  index  and  middle  fingers 
arc  placed  upon  the  fossae  cjininie  to  the  sides  of  the  child's  unse.  At 
the  same  tinie^  upward  pressure  is  nnulc  with  the  Angers  of  the  other 
hand  upon  the  occiput,  i^y  this  means  flexion  of  the  head  is  induced. 
Then  by  raising  the  trunk  the  face  is  rolled  out  over  the  perinipuni. 
This  method  possesses  the  advantage  of  avoiding  the  risks  of  injuring 
the  child  whicli  are  incident  to  the  other  procoilures.  It  re*juin?s  for 
its  successful  performance  the  completion  of  rotation,  a  Email  head, 
and  a  lax  perin.npuni. 

Combined  Traction  upon  the  Chin  and  Shoulders.— In  case  the  fore- 
going plan  is  not  followed  l)y  immediate  success,  the  two  fingers  upon 
the  fossa*  cauina?  should  be  introduced  into  the  mouth,  and  the  index  and 
middle  fingers  of  the  other  hand  should  be  forked  upon  the  shoulders. 
Tractions  should  be  made  somewhat  downward,  until  tlie  neck  has  been 
drawn  below  the  pubic  arch  and  the  chin  has  reached  the  cocx^x. 
Then,  with  occiput  resting  against  the  pubic  walls,  by  a  deliberate  joint 
movement  of  the  two  arms  the  body  should  be  raised,  and  the  face  and 
brow  be  made  to  rotate  over  the  coccyx  and  perina^um.  By  this  mt'thod 
there  is  tjbtained  the  greatest  amount  of  traction  force  in  combination 
with  the  least  degree  of  violence  to  the  child.  As  the  power  is  exerted 
chiefly  npon  the  shoulders,  the  fingers  in  the  mouth  are  uot  likely  to 

•  SpiEtiKLBERO.  Ijphrlmch.  etc.  p.  809. 
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When  tho  occiput  is  turned  into  the  hollow  of  the  sacrum,  and  the 
foreheaii  is  pressed  against  the  symphvei*,  the  process  just  descril>ed 
C'hoald  he  reversed.  As  the  fingers  are  forked  over  the  shoiihlers,  the 
back  of  the  child  shouhl  rest  upon  Uie  arm.    AVith  one  or  two  fingers 

*  The  con)blne<1  tniction  upon  the  chin  and  ahoiiIdcrB  U  in  Oermnny  known  as 
tb«  Sm«lli*^V'(*il  mtvlitleid  method,  ihe  latter  having  warmly  advocate*!  tho  meuore 
in  IWM.  Id  a  historical  discussion  of  the  stubjoct  [jlztnann  shows  that,  as  regttrda 
pHontf  of  description,  tho  credit  properly  belongs  to  MAurioeaa. 
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of  the  other  hand  the  chin  should  be  flexed.  Tractiona  should  be  madfl 
downward,  so  that  while  the  ueek  rests  u]»on  the  pcrinajum  the  fore- 
head rotates  under  the  symphysis  pubis. 

Ordinarily,  when  the  head  enters  the  pelvis  in  a  transverse  direc- 
tion, the  oeciput  rotates  to  the  symphysis  pubis  during  extracliun. 
Should  the  head,  however,  remain  with  its  long  diameter  in  the  trans- 
Torsc  diameter  of  tbo  ]>e1ris,  a  hand  introduced  into  the  vagituh  with 
the  back  to  the  saerum  and   the  fingers  over  the  child's  face,  may 

sometimes  be  successfully  employed  to 
rotate  the  latter  into  the  sacral  con- 
cavity. 

'i.  Extraction  with  the  Head  at  the 

Brim, — With  the  head  at  the  brim,  the 
combined  method  as  given  above  is 
available  in  all  ordinary  emergencies. 
As,  however,  the  life  of  the  child  de- 
pends upon  the  speedy  extraotinn  of 
the  head,  it  is  well  to  become  familiar 
with  the  various  procedures^  as»  by  pair- 
ing rapidly  from  one  to  another,  a  suc^ 
ceaaful  result  is  often  obtainud,  when 
failure  might  have  followed  ineffectual 
efforts  in  a  single  direotion. 

The  Prague  Method  owes  it8  mod- 
ern name  to  the  advucaey  of  Kiwisch, 
Scanzoni,  and  Lange,  all  representatives 
of  the  Prague  school.  It  was,  however, 
nearly  a  ceutury  earlier  described  by 
I'ugh.  It  ccmsistfl  in  seizing  the  feet 
with  one  hand,  and  directing  the  body 
of  the  child  nearly  vertically  downward. 
The  fingers  of  the  other  hand  are  hooked 
over  the  shoulders  of  the  child,  so  that 
the  tips  rest  u[>on  the  supra'cluvicular 
region.  Traction  is  exerted  by  Iwth 
hands  simultaneously.  In  the  absence 
of  pains,  external  pressure  upon  the  ht^ 
should  be  made  by  an  assisUint  through 
the  abdominal  walls.  Care  should  be 
taken  to  avoid  twisting  the  neck,  and  to  prcfwrvc  the  normal  relations 
between  the  head  and  the  shoulders.  Aftt-r  the  head  has  passed  the 
brim  and  fairly  entered  the  pelvis,  the  hand  upon  the  neck  is  em- 
ployed as  a  fulcrum,  while  the  extremities  are  raised  rapidly  toward 
the  abdomen  of  the  mother;  the  friction  from  the  inner  surface  of 
the  8ymi>hysis  pushes  the  occiput  upward,  and  forces  the  face  to  de- 
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into  the  hollow  of  the  sacram  and  to  sweep  over  the  pon- 
nmum. 

When  the  chin  is  directed  to  the  front,  and  at  the  same  time  is 
arresUMl  at  the  sYmphysis  pa  bis,  if  the  occiput  occupies  the  hollow  of 


Fte.  IflS.— TliR  Prague  raeUiod  of  extracting  bnul. 


the  sacrum,  the  body  of  the  child  should,  during  the  tractions,  be 
directed  toward  the  abdomen  of  the  mother,  so  as  to  cause  the  occiput 
tj  rotate  over  the  ppriuseum. 

The  so-called  Prague  method  is  i>articularly  serviceahle  in  cases  of 
flatt^'ned  pelvis,  in  which  the  chin  normally  is  ]Mirtially  extended  us  the 
hoiid  enpijres  in  the  wipittal  diameter  of  the  brim. 

Forceps  to  the  After-coming  Head.— The  forceps  to  the  after-com- 
itijj  luwi  has  been  comK'nined  by  some  and  warmly  approved  by  others. 
As,  however,  with  its  aid  I  have  in  a  number  of  insluuccs  extracted 
children  alive  in  cases  where  the  foregoing  methods  have  failed  me,  it 
is  now  my  cnslom  to  havi-r  the  blades  duly  warmed  and  ready  to  band 
Iwfore  attempting  manual  extraction.  The  instrument  in  occasionally 
iif  u«e  in  orercomtng  the  resistance  of  u  rigid  perina&um  in  strongly 
built  primiparae,  but  is  chiefly  indicated  when  botli  occiput  and  chiu 
■re  arrested  at  the  sujiorior  strait.  With  the  chUx  anterior,  the  forceps 
shoald  be  applied  under  the  bark  of  the  child,  and  tlie  handles  ntised 
jio  as  to  bring  the  oc^nput  into  the  hollow  of  the  sacTum.     With  the 
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chin  to  th«  roar,  tlie  forceps  should  be  applied  under  the  abflomeu,  And 
be  used  to  draw  the  face  into  the  aarriim.  Where  the  arreet  of  the 
head  is  due  to  stricture  of  the  os  exteruum  or  interuum,  the  forcopB 
will  sometimes  bring  the  heiui  mpidly  through  the  cervix,  when  tnic- 
tion  upon  tlie  feet  only  serves  to  drag  the  uterus  to  the  tuIvr.  In 
stricture  of  the  cervix,  however,  great  care  must  be  exeruised  to  avoid 
laceration,  as  under  no  circumstjince-s  are  extensive  ruptures  of  the 
lower  uterine  segment  so  apt  to  follow  lis  in  the  forcible  extnu-'tiou  of 
the  after-coDiing  head.      Should   this  happen,  the  writer  urgently 
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Fio.  190.— ChlJiarrest«<(l  at  ffynipb>-Bis.    (CSiaJlly'Boaort,} 

counsels  tho  immediate  employment  of  the  suture,  us  the  dangers  of 
childbed  are  thereby  diminished,  and  much  immetUate  and  prospect- 
ive suffering  are  prevented.  The  introduction  of  a  large-sizcti  catheter 
into  the  child's  mouth  and  drawing  back  the  perinaeum  have  been 
found  useful  as  temporary  means  of  introducing  air  into  the  child's 
lungs,  where  delay  attends  efforts  at  delivery. 

In  extracting  the  after-coming  head,  the  axis-traction  forcepe  is 
particularly  serviceable. 


CHAPTER  XXI. 

Cophaltc  version. — Eitcmal  mpthcw!. — Combined  raethod.^Bu3cb. — D'Outrepont— 
Wright.— Ilolil. — Urnxton  liicks. — I'odalic  version.— Biiwl a r  inolhiMl. — Inter- 
nal version. — Neglpcted  version.— Uso  of  the  fillet. 

Versioh,  or  turning,  is  tho  term  employed  for  the  operations  by 
means  of  which  an  artificial  change  is  effected  in  the  presentation  cf 
ihe  child.     It  comprises  the  substitution  of  one  pole  of  the  fu>tus  fur 
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the  other,  and  the  conremon  of  an  oblique  or  shouUler  presentation 
into  one  in  which  the  long  axis  of  the  fa>tu8  corresponds  to  the  verti- 
cal axia  of  the  utt^rus. 

It  is  oustomur)'  to  dosiijniite  spct^-ifically  the  charaoU-r  vt  the  version 
by  mentioning — 1.  Tlie  j>reseuUition  to  \*e  chungeU.  Thus,  version  is 
niiwie  from  the  liead,  the  breech,  or  the  shoulder,  as  the  presenting 
l^art.  2.  The  presontatinii  Ut  Im»  fflft'cLed.  Tht!  term  cephalic  version 
is  used  where  the  heafl  is  brought  to  tiie  brim  of  the  ]>clvis,  and  pn- 
dalic  Tersion  wliere  the  feet  are  seized  and  the  extremities  made  the 
preeentiug  imrt.  3.  The  method  adopted  by  which  version  i&  acconi- 
pliBhod.  The  expression  external  version  is  applied  to  manipulations 
cxcJu^ively  through  the  abduniiiud  walls;  internal  version,  to  the  in- 
troduction of  Uie  entire  h«ud  into  the  utems;  and  tlie  combined 
method  to  easea  in  which  both  hantis,  the  one  externally  and  the  other 
with  two  to  four  fitijrei's  introduced  through  the  os,  co-operate  to^etlier. 

Cephalio  Version. — When  it  is  simply  required  to  rcctily  a  faulty 
presentation  (shoulder  or  transverse),  without  reference  to  modifying 
circumstances,  cephalic  version  unquestionably  deserves  the  preference. 
In  practice,  however,  this  method  requires  the  concurrence  of  so  many 
favorable  conditions  that  its  employment  is  very  limited.  For  instance, 
there  must  be  no  comjjlications  wliich  call  for  rapid  delivery.  It  A'ould 
be  nnsnitable  in  prolapse  of  the  Cor<l  and  in  cases  of  phux-nta  pra?via. 
Then*  shnuld  bo  nothing  to  prevent  the  child's  head  from  enU'ring  the 
brim  of  the  jwlvis.  It  should,  therefore,  not  he  attem])U'd  in  con- 
tntcted  ])elves.  A  prolapsed  arm,  unless  previously  replaced,  would 
render  the  o|»eration  impossible.  The  cliild  should  enjoy  a  considera- 
ble degrtM*  of  mobility.  An  abundance  of  amniotic  Iluid  contributes 
mnch.  though  it  is  not  indispensable,  to  success,  as,  even  after  the 
mptnre  of  the  membranes,  providtnl  the  uterine  walls  are  sufticieutly 
rchftxed,  the  head  may  be  brought  into  the  [>elvis.  Before  rupture, 
oxi-eanive  scnRitivcneHS  to  manipulations,  and,  after  rupture,  rigidity  of 
the  uterus,  stand  in  the  way  of  success. 

The  operation  may  be  jwrformed  by  either  the  external  or  the  com- 
bined method. 

Of  the  external  methods  the  best  is  that  which  is  known  as  Wi- 
gands  (I8<>7),  which  combines  a  suitable  position  of  the  mother  with 
manipulations  through  the  abdominal  walls.  The  mother  is  at  first 
mmle  to  lie  upon  her  back,  with  knees  Hcxt*d,  and  with  the  al>domeu 
exposiMl  or  covered  by  some  light  mutcrinl.  The  physician  ^tunds  by 
the  side  of  the  patient,  looking  iti  the  direction  of  her  face.  lie  be- 
gins by  laying  his  hands  flat  upon  the  surface  of  the  abdomen,  and 
seeks  with  the  one  the  head  and  with  the  other  the  brcet^h  of  the  fcetns. 
During  the  intervals  of  the  piiins,  by  gentle  movements  of  the  two 
hands  working  simultaneor^ly,  he  strives  to  press  up  the  brtjech  and 
anterior  surface  of  the  child  and  to  bring  the  head  into  the  pclTto 
28 
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brim.  Should  the  titerus  harden,  all  friction  movements  of  the  handj 
should  cease,  and  the  efforts  of  the  operator  be  eonfined  to  lioldiug  the 
fa>tus  stottdy  iu  the  position  previously  produced.  The  movement  may 
bu  aided  by  txiniinjr  the  woman  upon  the  sitlc  toward  which  the  head 
is  direL-tcd.  As  the  fundus  of  the  uterus  sinks  to  the  side  upon  which 
the  woman  lies,  it  carries  the  breech  of  the  child  with  it,  while  the 
change  in  the  uterine  axis  tends  to  throw  the  cephalic  end  in  the  op- 
posite direction. 

When  the  head  is  once  brnught  to  the  brim  of  the  pelvis  it  may  be 
retiiined  in  sitUy  if  tlie  patient  lies  upon  her  side,  by  the  hand  of  on 
assistant,  or  by  a  gniall,  luml  jjiUow  jiressed  firmly  against  it  If  the 
putieut  lies  upon  tlie  back,  two  compresses  may  be  laid  along  Iht*  sides 
of  the  uterus  near  the  head,  and  a  bandni^e  apphed  to  the  abdomen  to 
keep  them  in  position.  When  the  pains  are  regular  and  the  cervix 
partially  dilated,  fixation  of  the  head  may  be  accomplished  by  ruptur- 
ing the  mcmbnines  and  allowing  the  waters  to  escape.  Until  ihe 
uterus  retracts  down  u|K»n  tlie  child,  the  head  should  be  hold  at  the 
brim  either  by  the  two  hands  through  the  abdominal  walls,  or  by  the 
thumb  and  four  fingers  of  one  hand  applied  directly  to  the  head 
through  the  cervix. 

The  more  important  of  the  combined  methods  are  those  of  Bnsch* 
D*Outrepout,  Wright,  Uohl,  and  Braxton  Uicks.     They  have  in  com- 


Fia.  170.— D'OutrepfHtt'B  uwUiod,  modlBed  by  Scuuool. 

nion  the  simultaneous  employment  of  the  externa!  and  internal  hand. 
TJiey  differ,  however,  in  detail.  Tlie  methods  of  Buach  and  D'Outre- 
pont  Imve  now  chiefly  an  historical  interest.  Basch  introduced  the 
hand  corresponding  to  the  child's  head  throngh  the  vagiua  and  cervii, 
while  counter-pressure  was  made  with  the  other  hand  upon  the  fundus 
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uteri.  The  hack  of  Die  hand  is  at  first  directed  to  the  front  Wljen, 
however,  its  widest  portion  has  passed  above  the  symphysis  ptibin,  the 
bark  of  the  hand  U  tunied  to  the  concavity  of  ttie  sucruui,  and  the  fin- 
ger»  are  pushed  np  with  care  between  the  membraueB  and  the  uterus  to 
the  head.  The  membranes  are  then  ruptureilf  and  during  the  et^cnpo 
of  the  waters  the  head  is  seized  by  the  Ongers  and  thumb  and  drawn 
into  the  pelvis,  while  the  disengiifred  hand  presses  the  breech  toward 
the  meilian  line.  Every  paina  should  be  taken  to  prevent,  with  tlio 
fing«r&,  the  prolapse  of  the  cord,  or  of  iin  arm,*  during  the  escape  of 
the  water.  D'Outrepout  seized  the  presenting  shoulder  hetwocn  the 
tliumb  and  fingers  of  the  hand  corresponding  to  the  breech,  and, 
dnring  the  int43rval8  between  the  pains,  puslied  tlie  shoulder  upward 
and  in  the  direction  of  the  breech  nnti!  the  liead  descended  into  the 
pelvis.  During  thia  manceuvre  D^Outrepout  simply  used  the  external 
hftnd  to  support  the  uterus.  Scanzoni  recommended  that  it  should  be 
employed  externally  to  press  the  head  toward  Uie  pelvic  brim.f 

Wright's  method  differs  from  that  of  D'Outrepout,  in  that  he  em- 
ployofl,  to  seize  the  shoulder,  the  hand  corresp«>nding  to  the  head,  and 
while  lie  pushed  the  shoulder,  without  lifting,  in  the  direction  of  the 
curve  of  the  ntema,  he  applied  the  remaining  hand  to  dislodge  Uie 
breech,  and  move  it  toward  the  ce!iter  of  the  utt;riue  cavity-t 

All  the  foregoing  methods  require  for  their  successful  jierformance 
a  movable  ftrtus  and  a  dilated  cervix — conditions  which  render  podalic 
version  safe  and  of  easy  execution.  In  practice,  therefore,  they  have 
never  enjoyed  any  considerable  degree  of  popularity.  Of  far  greater 
importaui-e  are  the  methods  of  Hold  and  Braxton  Uicks,  which,  pes- 
sowing  tlie  advantage  of  rcfjuiritig  the  introduction  of  two  lingers  only 
into  the  uterus,  can  consequently  be  resorted  to  at  an  early  stage  of 
labor,  riohl,  like  Wright,  employed  for  internal  use  the  hand  corre- 
sponding to  the  head.  With  two  fingers  in  the  cervix,  he  pushed  the 
top  of  the  shoulder  in  the  direction  of  the  breech,  and  pressed  the 
head  into  the  pelvis  with  the  external  luind.  At  the  same  time  he  iJi- 
trnsted  to  an  assistant  the  task  of  seizing  the  fnndus  of  the  utems  be* 
tween  the  palms  of  the  hands,  and  directing  it  to  the  side  toward  which 
the  head  was  originally  turned.*  Braxton  Hicks  describes  his  method 
as  follows :  "  Introduce  the  left  hand  into  the  vagina  as  in  podalic  ver- 
sion; place  the  right  hand  on  the  outside  of  the  ab<1onien,  in  order 
to  uwke  ont  the  position  of  the  foetus  and  the  direction  of  the  head 
and  feet.  Shonld  the  shouliler,  for  instance,  present,  then  push  it, 
with  one  or  two  fingers  on  the  top,  in  the  direction  of  the  feet.  At 
the  same  time  pressure  by  the  outer  hand  should  be  exerted  u|x)n  the 
cephalic  end  of  the  child.    Thia  will  bring  down  the  head  close  to  the 

•  SeA«05i,  Lehrbach  der  Gt^burtahlUfe.  18«7.  Bd.  iii.  p.  63.         f  Op.  ci7.,  p.  05, 
X  Wriout,  Am.  Jour,  of  Obstet.,  vol.  vi,  y&n  1, 1878. 

•  UoBL,  Lehrbnch  der  Oeburtehtllfe,  2te  Auflage.  IWJ8.  p.  784. 
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OS ;  then  let  the  head  bo  received  upon  the  tips  of  the  inside  fingen^ 
Tlie  head  will  \t\i\y  like  a  ball  between  the  han<l!?,  and  cnn  he  pliwxM  iu 
nlmoat  any  purl  at  will.  ...  It  ia  as  wull,  if  the  breerh  will  not  rise 
to  the  fundus  readily  after  the  head  is  fairly  in  the  os,  to  withdraw 
the  hand  from  tlie  vagina  and  with  it  press  up  Uie  breech  from  ibc 
exterior."*  Lately,  Ilicks  has  proposed  to  employ  the  exteniul  h«nd 
to  alternately  press  the  head  into  the  os  and  the  Lrt*ech  to  tlie  fuudiu. 
Ilia  plan  dillLTs  frum  that  of  Hohl,  in  that  he  ojxTates  with  the  pa- 
tieat  upon  the  side,  and  nses  the  left  hand  with  the  patient  upon  the 
loft  side,  and  the  right  hand  wlien  she  lies  upon  the  riglit.  He  like- 
wise dispenses  witli  an  astiistant.f 

Podalic  Version. — Pwlalic  version  is  indicateil  in  the  following  t-asv* : 

1.  The  transverse  presentation,  where  ce|)halic  version  la  contra- 
indicated,  or  attended  with  any  considerable  degree  of  ditUculty. 

2.  In  iiead  presentations,  wliere  there  is  reason  to  suppos*.'  that  the 
result  W(>uhl  be  favoraldy  influenced  by  bringing  down  the  feet.  As 
illustrntiona  of  such  conditions,  we  have  faulty  presentations  of  the 
head  and  face,  proUipsc  of  the  cord  and  extremities,  plaeenta  pra?Tia, 
and  contracted  pelvis.  The  various  contingencies  which  call  for  vtr- 
sion  will  be  more  cUwely  considered  in  comiectiou  with  the  special 
morbid  conditions  mentioned. 

The  opemtion  may  be  performed  by  combined  external  aud  inter- 
nal miuupuIatidUH,  or  by  tlu'  iut'^rFiiil  linnti  alont'. 

The  Bipolar  or  Combined  Method  of  Braxton  Hicks. — In  the  bi- 
polar method  of  tnmin;?,  tlie  two  hands  operate  simultaneously  u|»on 
the  extremities  of  the  foitus.  It  may  be  carried  out  at  will  with  the 
patient  upon  the  side  or  u]»on  the  back.  The  latter  fMisition  is  the 
one  which  finds  most  favor  in  this  country.  The  patient  should  he 
placed  trausvei-sely  in  the  betl  and  tlie  nates  drawn  to  the  edge.  Two 
assistants  are  required  to  hohl  the  legs,  which  should  be  Hexed  and  ro- 
tated ontward.  As  the  beds  iu  America  are  very  low,  where  diffictilty 
in  operating  is  anticipatotl  it  is  sometimes  advi(«d>le  to  remove  the 
patieut  after  she  has  been  auajsthetized  to  a  table  covered  with  a  Han- 
kot  or  woolen  comforter.  Complete  anjpsthesia  is  nscfnl  !W  a  means 
of  facilitating  tliL-  introduction  of  tlio  internal  hainl,  and  maintainin^r 
a  relaxed  condition  of  the  ntanis.  Care  should  be  t^iken  that  both 
bladder  and  rectum  are  emptied.  The  hand  selw^ted  for  internal 
manipulations  should  be  of  the  same  name  as  the  side  to  which  the 
extremities  are  turned — i.  e.,  feet  to  the  right,  right  hand  ;  feet  Iu 
the  left,  left  hand. J     The   Gngers  should  be  brought  together  in  the 

•  Hiow,  Oombinca  External  and  Tiitenml  Version.  Tmns.  of  the  Obstct.  Soc  of 

London,  rnl.  r,  p.  230. 

t  fliiKs.  Am.  Jour,  of  Obstet..  .Tiilv.  1H79.  p.  593. 

X  In  Knglnnd  t!io  ptitient  is  deUverwl  upon  the  li'ft  f^'uh,  and  \h*y  left  hand  !*> 
commonly  introduced  into  the  riigina.    In  Oeriuuny,  when  the  patient  !i.-s  ujM)n  Um 
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form  of  a  cone.  Tho  back  of  the  hand  and  forearm  should  bo  well 
lubriciitc<l  with  dil  or  lard.  In  passing  tlu;  hand  into  the  vagina,  tlie 
Ittbiii  fihoiiKl  Ik.'  so|tarated  by  the  thumb  and  fiiigurs  of  tlio  discngageil 
hiinH.  Kntmnco  is  otTorted  by  directing  the  lingers  towani  the  sa- 
cnirn.  and  prc8:?iug  ba^rkward  upon  the  distcnKiblc  perinreum.  lu  thia 
atagK  of  Liie  procedure  hitsty  aetion  is  out  of  place.  Patience  and  geu- 
tlenetM  are  t!ie  prime  rofpiisites.  Two  or  thrw  fiujrcrs  only  need  to  be 
carried  through  the  internal  08.  "When  tho  presentiug  pari  ia  reached, 
the  external  hand  &]iould  be  hiid  upon  the  abdomen,  and  pressure 
bniiight  to  hear  upon  tho  breech.  The  two  hands  should  then  move  tho 
exlromitiorf  of  the  child  in  op|M>.site  rlirections.  To  quote  Or.  Barnes, 
•*  The  movement*  by  which  Ihis  ia  elToctiKl  are  a  combination  of  con- 
tinuous prciwure  and  geuth*  impnlsee  or  taps  with  tlie  finger-tips  on 
ttte  head  (or  shoulder),  and  a  rteries  of  half-sliding,  half-pushing  im- 
pnbes  with  the  palm  of  the  hand  outside.'*  When  the  breet^h  is  well 
pivflBCd  ilown  to  the  iliac  fo.ssa,  the  membranes  should  be  ruptured 
during  a  pain,  and  a  knee,  whicli  at  this  time  is  gcuerally  near  the  os 
intornum,  should  be  seized  and  hwikod  into  the  vagina  with  the  tin- 
g^ers.  A*  tile  breech  is  brought  into  the  pelvic  by  tructiona  upon  the 
Ivg,  the  outer  hand  should  be  employed  to  prcfts  up  tho  head  until  the 
version  is  completed. 

The  manipulations  depcribed  are  to  be  conducted  during  the  inter- 
Tal«  between  the  paiuf.  Care  should  ho  taken  not  to  hook  down  the 
cord  with  the  knee.  When  tho  lower  extremities  are  reflected  upward 
npon  the  botly  so  that  a  knoo  is  not  attainable,  the  breech  may  often 
be  brongtit  down  by  a  finger  inserted  into  the  fold  of  the  thigh,  or  by 
|>reBrore  upon  some  part  of  the  jjelvis. 

The  combinetl  metho<l  of  version,  which  we  owe  in  all  its  essential 
featun^s  Uy  Bmxton  Hicks,  if  one  of  the  ma'it  im|mrtjint  contributions 
to  obetotrical  practice  of  tlio  present  century.  It  possesses  the  price- 
Ie«fl  advnntjigos  of  <TinbUng  the  phyuieian  to  perform  version  early  in 
labor,  and  to  accomplish  the  operation  witliout  in  any  way  imperiling 
the  intogrity  of  the  uteroa.  Tho  only  prerequisites  for  success  are : 
iwflicient  dilatation  of  the  cervix  to  permit  the  paHsage  of  two  fingers, 
-•  cortain  decree  of  fctui  mobility  within  the  uterine  cavity,  and  a  pre- 
cise knowleiige  of  the  fetid  position.  After  niptureof  the  membranes 
mud  eticape  of  the  waters,  tho  operation  becomes  more  difficult,  but  is 
wen  then  not  always  impnutieabte. 

Internal  Version. — Inintcnud  version  the  entire  hand  is  introduced 
into  the  ut<?nis.  It  is  ncccssirf, therefore,  that  the  cenix  should  be  so 
far  dilated  that  tho  hand  can  be  passed  without  violence  through  the 
cervical  canal.  Irregidar  uterine  contractions  require  to  be  relieved 
by  hypodermic  injections  of  nuir])hia,  with  or  without  tho  addition  of 

right  Bidt\  the  Irft  linntl  is  rroploj-vd  [nside :  when  npon  tho  left  $Ide.  the  riglit  hand. 
Th«  oboitti  of  tinndis  it  will  be  seen.  Is  not  a  lonlter  of  cuDfiilcrnlile  iniportaace. 
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atropia,  or  by  tlie  induction  of  complete  aniegtliesia.  As  inleruftl  ver- 
BJon  is  not  an  indifferent  operation,  but  may  be  followed  by  iufiumnift- 
tioTis  due  either  to  injuries  of  the  matorn«l  tissues  or  to  the  introduc- 
tion vt  inftHtcd  air  into  tlie  uterus,  it  should  not  bo  attempted  until 
the  inipraeticftbility  of  tJio  combinetl  method  hiw  Ixvn  demonstratt^. 
It  is  applicable  chiefly  to  cases  in  which  a  certain  degree  of  uterine 

retraction  Iiuk  followed  upon  tlie 
escape  of  the  umniotic  fluid.* 

The  patient  should  be  placed 
upon  the  back  or  side ;  the  bladder 
and  rectum  Bhould  be  emptie<i; 
and  aniestbcsia  should  be  pushed 
until  the  action  of  tlie  altdoniinol 
muBclos  is  suapoudtid.  The  exact 
poKition  of  the  fuitus  should  be 
airefully  ascerUnncd.  1'ho  hand 
should  l»e  reudered  thoroughly 
aseptic,  and  should  ho  passed 
slowly,  after  the  expiration  of  a 
pain,  with  the  Augers  formed  into 
a  eone,  through  the  vagina  and 
cervix,  opposite  tlie  sacro- iliac 
eynchoudrosia,  upon  the  side  of 
the  child's  feet.  At  the  same 
time  couutcr-pres:^urc  should  be 
maintained  over  the  fundus  uteri, 
to  prevent  rupture  of  tlie  vaginal 
altachmeula.  If  the  uterus  begins 
to  contract,  the  fingers  should  l*e 
spread  out,  and  the  operatAr  re- 
main passive  until  the  pain  sul>- 
sides. 

In  haul  presontiitions,  the  hand  eini)loyed  should  be  alwa^-s  the  one 
which  corresponds  to  the  side  of  tlie  child's  feet  In  transvorae  presen- 
tations, when  version  is  performed  soon  after  the  rupture  of  the  mem- 
branes, before  retrucliou  of  tlio  uterus  has  taken  place  to  any  extent, 
the  choice  of  bauds  is  of  little  eonsequenoo.  This  is  especially  true  in 
the  dorso-anterior  position.  Thus,  when  the  child  liee  with  the  he«l 
to  the  left,  feet  to  the  right,  and  belly  to  the  rear,  the  right  hand  may 

•  If  tlie  menibnines  nre  intact,  and  internal  rersion  is  chosen  in  plnce  of  the  bi- 
polar riK'lli'Hl,  one  nf  ihrre  plans  h  ciiM-n  in  practice:  I.  Boer  nrommendpd  pawini; 
tlie  liHiui  Ih'Imwh  tbi'  incntbnities  iiiid  uterus  to  the  fwt  of  the  chiUl.  and  then  nipt- 
uriiifftlie  membranes;  2.  lllUer  seized  thp  feet  of  the  child  thitmph  the  nirm* 
bran e-*,  and  turned  without  niptiirini^:  '-i,  Levn't  niptitrud  the  menibmnM  ol  llif 
as  uteri,  and  intn^duced  the  hand  during  the  outflow  of  tho  water.  The  third  plan 
u  the  ono  most  deserving  of  favor. 
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directly  ftorosa  the  belly  to  the  extromitios  of  the  chihi.  or 
jid  may  t>e  made  to  pass  from  the  breech,  along  the  Bitrfaec 
of  the  thigli,  to  the  uearest  knee  or  leg.  By  the  latter  method  the 
ganger  of  niii4t4ikiu|r  au  arm  for  the  lejr  is  avoided.  .Should,  in  auy 
case,  doubt  upon  this  score  ariiie,  the  eharaetoristiL*  differences  between 
the  hand  and  foot  should  guide  us  to  a  correct  diagnosis.  Thns,  the 
wrist  enjoys  greater  mobility  than  the  ankle,  the  fingers  are  longer 
than  the  toos,  the  putin  is  nhorter  than  the  sole,  the  position  of  the 
thumb  is  peculiar  to  the  hand,  and  the  pointed  heel  to  the  foot 

In  the  hiterat  position,  the  ])atient  should  he  placed  upon  the  side 
to  which  the  child*8  breech  is  turned,  with  the  buttocks  near  the  edge 

the  bed.  Here,  obviously,  the  o|)enitor,  standing  in  the  rear  of  his 
tii'Ut,  would  use  with  the  great*-'st  facility  the  hand  corresponding  to 
e  side  upon  which  the  woman  lie*  (left  side,  right  hand,  and  vice 
mena).  In  dorso- poster! or  positions  especially,  the  advantages  of  such 
celec^tion  ur*  manifest. 

In  easy  versions,  it  is  correct  practice  to  bring  down  one  fool  or 
knee  only.  When  one  extremity  is  left  reflected  upon  the  abdomen, 
tlie  larger  siKe  of  the  breech  more  fully  distends  the  cervix,  and  thus 
prejioros  the  way  for  the  sulii^etpient  passage  of  the  child's  head.  In 
diflioult  coses,  or  when  rapid  deliver)'  is  to  be  effected,  both  feet  should 
be  seized.  A  single  foot  should  be  held  at  the  ankle  between  the  tlntmb 
and  iingers.  When  practical  tie,  the  entire  leg  may  be  griusped  with 
the  closed  hand.  When  it  is  souglit  to  turn  by  Imth  feet,  the  middle 
finger  should  he  placed  between  them,  while  the  ankles  are  held  by  the 
second  and  fourth  fingers. 

While  in  uncomplicated  cases  it  is  not  a  matter  of  great  importance 

Ihich  extremity  is  selected,  it  is  still  proper  to  remember  that,  in  ac- 
Scordance  with  the  rule  that  the  limb  drawn  u|wn  moves  forward  under 
the  symphysis,  the  nece^sarj-  amount  of  rotation  is  less  when  with  the 
feet  to  the  rear  the  lower,  and  witli  the  feet  to  the  front  the  upi^r,  ei- 
tremity  is  Rubjecterl  to  traction. 

As  in  the  bipolar  metho*!,  during  the  traction  upon  the  foot  the 
external  hand  should  aitl  version  by  pressure  upon  the  head  made 
through  the  abdominal  walls  with  the  disengaged  hand. 

When,  in  transverse  presentations,  the  membranes  rupture,  tlie 
lower  arm  not  unfreqnently  becomes  prohijtsed  into  the  vagina.  As  a 
mle,  this  complication  does  not  embarrass  version,  though  it  may  prove 
a  hindrance  to  the  introduction  of  the  hand.  It  is  a  good  plan,  in 
arm  presentations,  to  slip  a  ncMjse  of  tape  about  the  wrist,  which  serves 
a  twofuM  purpose,  enabling  us  to  draw  the  extremity  up  toward  the 
symphysis,  or  back  against  the  perina»um,  according  as  the  hand  is  to 
be  passed  posteriorly  or  anteriorly,  and  to  hold  the  arm  to  the  side  of 
the  child's  bo«]y  during  the  performance  of  version,  thus  avoiding  the 
difficulties  of   arm  delivery  in  the  period  of  extraction.      Dr.  F.  P. 
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Ftwtpr,  in  a  caso  where  tho  mobility  of  the  c}iihi  Taa  unimpeded,  tuted 
tlie  prolapsed  urm  us  an  aid  to  version  in  the  follonnng  ingciiioiii 
mnnnor:  Tlie  child  hiy  with  the  back  to  the  fronts  the  head  npon  the 
ri^'ht  iliac  fotwa,  and  the  left  arm  presciitinjc.  With  the  right  hnud  in 
the  vagina,  lie  beized  the  arm  and  pushed  gently  upward  in  the  Ui- 


Tto.  ITL— Tenfao  te  tfa««HUii(-ni>r  poctiim.  Am  um£*.    Trmctkm  «m  low  Vmh. 
\Tmnbaf*xt  and  Vamicf- 1 

rrction  of  the  humerus.  In  this  way  he  succeeded  in  derating  the 
cephalic  pole  until  wiih  the  index-finger  alone  in  the  ccrrix  uteri  he 
managed  to  ivaoh  the  breech  of  the  child.  WxtJi  the  point  of  to 
finger  he  gently  urged  this  along  to  the  mother's  right  ^ide.  and  mnn 
enooantered  the  Ufi  ftwt,  which  he  rwidily  hooked  down  into  the 
Tagina.* 

AV  hen.  aft«»r  rupture  of  the  menibnincs»  aid  is  not  promptly  iwi- 
dere<l,  the  shoulder  beoooMa  ciuwded   into  the  pelvic  brim.     If  the 

•  Fosrta.  1>b  PmU^m  of  ihe  Am  ia  'nmnvn*  PiiiHattth JUntr.  Jov.  «f 

Ob«t»C  ml.  ix.  p.  sot. 


ITIu— Yenlon  lo  dorao-aoicrtor  povlitoo.  Mcond  lUffe.    TraoUon  od  knrar  Umb. 
iKarstHviir  aud  Variiier.) 

child,  is  often  stretched  to  uu  extreme  degree  of  teunity.  Version, 
uuder  the  circumstaneea,  is  ombiirnussvd  by  the  difficulty  uf  introduoiiig 
the  Immi  into  the  utems  to  seize  the  foot;  by  the  fact  thiit  when  tnic- 
liuns  are  made  upon  an  extremity,  in  place  of  the  cliild  turning  in 
ittero,  both  child  and  the  closely  applied  nt4»nis  are  apt  to  move  to- 
gctlier;  and  by  the  ihinjrer  of  nipture  thiu  to  tlie  ditiieulty  of  lowering 
the  breerh  without  simultaneously  increasing  the  pressure  exerted  upon, 
the  thinned  tower  segment  by  the  child's  head. 


OBSTETBIC  SURGERY. 

Ill  nperftting  nfter  the  rptra<!tion  of  the  utonia  haa  become  complete, 
the  phjk'sit'ijiu  sliould  seek  to  effect  the  utmost  rclaxaliou  by  pushiug 
AXUeetliof^ia  to  complete  insensibility.  The  hand  should  bo  introdnceii 
slowly  ami  with  the  utmost  gentleness.  Precipitate  action,  or  an  at- 
tempt to  overcome  the  ntorine  resistance  by  force,  may  cau^e  fatal 
rupture.  The  external  hand  should  make  firm  counkT-pressore  upon 
the  fundus,  to  prevent  the  uterus  from  being  torn  from  the  va^Dju 
The  seizure  of  the  lower  foot  is  usually  aloue  practicable.  Simpson,  it 
is  tme,  regarded  tlie  secret  of  success  in  such  casus  as  depending  upon 
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makio;  tnctioms  with  tb«  upper  limK  as  tending  to  ifitate  tbe  body  of 
Um  ^M  «po«  ite  loog  AxiSk  and  tbaa  fin<ori^  tlw  wk— it  vi  the  pn^ 
ma^tia^  ifciwHtr  tnm  ito  iaqirisoMBMnt  Howeier  '«*^*"»^l  all  this 
mrnaM  im  tibeoi;,  rolaliaB  viUu&  a  i%idlT  ccmtnctad  ntems  k  can«r 
«o  ivpwvttt  hf  diafran  than  %a  mny  oat  in  pnetaoeL  The  PMolt  of 
asiui;  thd  appor  W$  u  walty  to  enm  h  vitfa  its  fteflov.  and  to  tviet 
ikm  cUld'%  My  sa  w  to  mjaiimuiy  uam^mt  toe  ^bteuMl  nneia. 
llyH^torti— smpaatoa  Incr  fef^  toetonckiaton^ckt  bjtto 
■iMctest  roato  to  tor  aaecuM  «nfic«.  To  b«  aajv^br  tJbk  mMnmam  tto 
Mr«CtW«aiildMtoMka«^,h«t  latat^  feiiM  dkn  toe  diOd 
hum.    la  ct  <<  ffctow  to  tfct  iiiiiaa,  •  —aiiaal  tage  — y 


fingers  over  the  foot.  Unquestionably  the  most  serviceable  contrivanc© 
to  this  end  is  the  repositor  of  Car!  Hi'uun,  whiel\  coneifits  of  u  jfutta- 
fiercha  rod  sixteen  inches  in  length,  with  an  aperture  two  inelied  from 
the  extremity,  through  which  tfie  loop  of  a  double  tape  is  threaded. 
When  in  use  this  loop  is  passed  around  the  noose  of  tlie  fillet,  and  is 
then  reflected  over  the  end  of  the  rod.  Thus  secured,  the  fillet  is  con- 
veyed to  the  pn-sition  aime<i  at.  Then,  by  loosening  the  ends  of  the 
tape,  which  during  the  upw»rd  inovemeut  are  held  to  the  sides  of  the 
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rod  by  the  operator's  hand,  and  by  shaking  tho  rod,  tbe  instrumotit  is 
Cflsily  dotaohed,  and  can  be  withdrawu  without  diflicuUy. 

If  tho  oiM?rator  does  not  rare  to  mlcase  the  foot,  because  of  tlio 
ditlicult)e«  he  h:is  pnooimtcrt'd  in  pettinjr  possession  of  it,  the  filJet 
may  be  noosed  around  liis  arm,  and  tlionce  lye  pnsliod  tipwurd  ovrr  thp 
hand,  to  the  seized  extremity. 

A  device  which  in  many  instances  lias  rendered  me  oxcelicnt  ft^rr- 
ice,  has  consisk^d  of  an  ordinary  cutbettT  tbrciuh^d  with  a  doubled 
piece  of  twine,  so  that  tho  loop  projected  from  the  eye  of  the  instni- 


V».  ITS.— Bntun'srepoititor. 


Fia.  177.— OiUieUir  twnd  aa  n>p(Mllor. 


ment.  Tliis  loop,  after  inserting  tho  stylet  into  the  catheter,  I  have 
used  in  precisely  the  manner  laid  down  for  the  employment  of  Brauu's 
instrument. 

In  case  the  second  limb  win  not  bo  reaclied,  or  where  traction  up<m 
both  extromitics  fails  to  bring  the  breech  into  the  rer\is,  an  attempt 
should  bo  made  to  ilisIcMl^^e  and  elevate  the  presentini;  shnulder.  This 
can  sometimes  be  accomplished,  in  accordance  with  the  su^r^reation  of 
Profussor  (itiodell,  Iiy  bringinji  down  tho  npper  arm  and  turning  the 
child  upon  its  long  axis;  or,  while  the  noosed  foot  is*  held  ont  of  the 
way  by  the  attached  fillet,  the  hand  corre8|>onding  to  the  child's  hewt 
may  be  introdnced  into  llie  vagina  and  employed  to  proas  tho  pre«eut* 
ing  part  away  from  the  cervix.  The  raising  of  the  shonh^er  sliould  be 
gradual,  and  should  be  jwrforrned  with  the  ntmast  gontlenosei,  as  the 
danger  of  uterine  rupture  is  peculiarly  enhanced  by  the  thinn4'<l,  over* 
stretched  condition  of  tho  lower  segment.  Meantime  a  skilled  assist- 
ant should  oxeridae  counter-presaure  from  without  upon  the  fundus  of 
the  uterus  and  upon  the  head  of  the  child,  and  aid  the  descent  of  the 
breei.;li  by  riglitly  directed  pressure.     Ucsolution  bo  Bucofcd,  combined 
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ith  patienno  in    maniimlation,  nsnally  overcomes  the  obstacles  pre- 

iuUhI  bj"  the  most  difticult  casos. 
lu  the  few  iustaiices  where  failure  follows  all  attempts  to  nccom- 
plish  Ternioii,  or  where  rupture   Is  imminent,  or  whore   the   cliild  is 
known  to  be  dead,  the  obsUole  to  duiivery  may  l>c  overcome  by  decapi- 
tation, and  the  removal  of  the  head  and  trunk  separately. 


CUAITER  XXII. 

CRANIOTOMY  AA'D  EMBRYOTOMY. 

CraniototDT. — Tndiontions. — Operation. — Perforators. — Method  of  perfomting. — Ex- 
traciioii  after  fwrforalion.— Forceps. — Ophalotribe. — Action  of  the  cepholo- 
tribe. — 'HijwtioiiH. — Appliiiiliun  of  the  ccphnlotrilH'. — (.'ranioclasl.— Crotchet 
and  bluut  hook. — Cvphulotumy. — Embryotomy. — Exontentiun. — I)eciipil«tion. 
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Craniotomy. 

CRA?nOTOMT  includes  all  the  various  operations  employed  to  reduce 
the  dimensions  of  the  child's  head.  Thus  tht*  term  is  apjilied — 1.  To 
the  perforation  of  the  skull  and  the  evacuation  of  the  brain-contents; 
and,  3.  To  the  various  prooednres  subsequently  adopted  lo  further 
minimize  and  cxtnict  the  cranial  walls. 

Indications  for  Perforation. — Perforation  is  resorted  to,  in  cases  of 
mechanical  obstacles  to  delivery,  to  overcome  the  disproijorliou  existing 
lirtween  the  child's  head  and  the  jMirturient  canal.  As  the  operation 
is  |»orforraed  solely  in  the  interests  of  the  mother,  it  possesses  a  wider 
range  of  applicjibility  when  the  child  is  dead  than  wlien  still  living. 

Perforation,  in  the  dead  child,  is  allowable  in  difficult  labui-a  so 
_4C>on  as  temporizing  becomes  dangerous  to  the  mother.  The  mere 
thetic  advantage  of  removing  by  forraps  an  uiinuitilated  child  ought 
not,  if  attended  by  any  risk,  to  be  allowed  to  weigh  with  the  physician 
against  the  welfare  and  safety  of  the  parenL 

If  the  child  is  alive,  the  (|ue»tion  of  perforation  is  one  of  the  most 
eeriuMs  that  falls  to  the  lot  of  the  conscientious  physician.  If  the  life 
of  the  mother  is  at  stake,  and  the  sacrifice  of  the  child  is  necessary  to 
her  preservation,  few  would  dispute  at  the  present  ilay  the  superiority 
of  the  mother's  claim  t^  existonce.  Still,  it  is  not  sentimentality  to 
foel  that  it  is  an  awfitl  thing  to  destroy  a  living  child  before  a  dear 
conviction  is  reached  that  conservative  measures,  whicli  hold  out  the 
hopi*  of  preserving  l>otb  Uvea,  are  of  little  or  no  avail.  The  proper 
|K)sitiou,  however,  of  craniotomy,  between  the  Caesarean  section  on  the 
one  hand  and  forceps  and  version  on  the  other,  will  be  discussed  io 
the  section  \x\yoi\  the  treatment  of  contracted  pelves. 
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Operation, — When  perforation  has  once  been  decided  npon,  there 
Bhould  be  no  delay  iu  iU  execution.  By  delay,  the  very  object  of  itj 
performance — viz.,  the  pix'servation  of  the  life  of  the  mother — is  im- 
pL'riled.* 

The  patient  should  he  placed  in  the  usual  obstetrical  position,  with 
the  knoes  flexed  and  the  hips  drawn  over  the  edge  of  the  bed.  Chioro* 
form  id  not  requisite.  It  is  useful,  however,  as  a  means  of  eaving  the 
mother  from  painful  after-memories.  Tliere  is  no  operation  in  obstet- 
ries  iu  which  the  resnlt  depends  so  much  upon  thoroughness  in  carry- 
ing out  antiseptic  details.  If  the  head  is  not  fixed  at  the  brim,  it 
shouUl  be  held  firmly  iu  position  by  the  hands  of  an  assistant,  tlirougU 
the  abdominal  walls,  or  the  child  should  be  turned,  and  perforation  per- 
formed on  the  after-coming  head. 

Complete  dilatition  of  the  cervix  is  not  essential  to  the  execqtion 
of  the  operation.  If  the  object  is  simjdy  to  relieve  the  maternal  soft 
parts  from  pressure,  perforntion  may  he  pei*formed  at  an  early  stags 
of  labor.  When,  however,  it  is  intended  to  follow  perforation  by  im- 
mediate extractiou,  it  is  necessary  to  eecuro  suflleient  preliminary  dU- 
atiition.  In  just  this  class  of  cases  I  have  seen  excellent  results  from 
the  cniploynit-nt  of  Dr.  I.  E.  Taylor's  long,  narrow-bladed  forceps, 
which  ciui  be  pajwcil  through  a  cervix  dilated  to  scarcely  an  inch  aud 
a  half  in  diameter.  They  enable  the  operator  to  seize  the  head  aud 
use  it  as  a  dilating  wedge  during  and  after  a  pain  {vide  p.  3G8).  If 
the  cervix  haugs  empty  iu  the  pelvis,  and  the  head  can  not  be  moved 
from  the  hrini,  Barnes's  dilat/irs  are  often  of  great  service.  Unqnes. 
tionably,  in  many  cases  less  violence  is  done  to  the  mother  if  simple 
perforation  is  resorted  to,  the  brain  evacuated,  aud  the  dilatation  of 
the  cerdx  left  to  be  accomplished  by  the  pressure  of  the  gradually 
collapsing  head.  This  method,  however,  exposes  the  niuiher  to  the 
dangers  of  styptic  poisoning,  as,  unle«a  the  pains  should  be  good  and 
delivery  rajiid,  decomposition  of  the  fcetus  in  vino  speedily  eets  in 
after  perforation. 

Instruments  employed  in  Perforation.— Most  of  the  i>erforating  in- 
strumonts  iu  use  in  this  country  are  patterned,  with  modifications, 
after  the  scissors  of  Smellie.  Simpson*8  perforator  is  the  one  I  liave 
been  in  the  habit  of  euiploying.  As  compression  of  the  bundles  causes 
the  separation  nf  tlie  perforating  points,  it  can  be  easily  managed  with 
one  hand.  The  projecting  shoulders,  just  beneath  the  cutting  por- 
tions, prevent  the  instrument  from  penetrating  too  far  into  the  skull. 
The  edges  and  points  of  the  blades  are  rounded,  so  that  they  are  not 
liable  to  injure  the  soft  parts  of  the  mother  during  the  operation.    The 

•  Spie(felberg  states  that  between  (he  yeiirs  1B70  and  1877,  of  thirtjr-thrcc  caw* 
i)f  jierfomlion,  three  tcnninated  falally ;  while  in  the  previous  five  years  in  wbtch 
the  oiwmUon  wiu  |it>rrorii]i?d,  At  ti  late  ptriud,  of  thirtoea  cues,  seven  ended  la 
death.    (Mttudbuoh  der  Ueburt^hDIfe,  p.  883.) 
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dt'Wsed  a  perforator  with  a  gimlet-liko  cxtromity,  whicli  is  intSi! 
to  bore  itu  way  inUt  the  skull.     The  ojHMiiug  is  afunwarU  tmUrgiMl  Uy 
a  knife  which  lies  concealed  and  guarded  in  the  hofly  of  the  iostrumviil 


Fia  Iftf.— Tbomaji's  perforator. 

until  required  for  use.  Mecluinioally  coneidored,  Thoraas's  jwrfurutor 
i^  beyond  reproach.  It  is,  however,  somewhat  more  diflioult  to  kwp 
in  order  than  those  prenously  mentioned. 

The  biiaylist  of  Profes^wir  Alexander  Simpson  reaemliles  in  its  gen- 
eral features  the  perforator   of   Dr.    Tiiomas.     It  is,  however,  much 


Fid.  im.— Siinpsoit^i  buylixt. 

heavier  and  of  mort*  solid  construction.  In  the  plooc  of  the  concealed 
knife  it  possesses  two  arms,  which,  when  separated  from  one  another, 
act  as  powerful  levers.  The  instrument  is  dirsigne^I  not  only  to 
jK'rfonik'  the  cranial  vault,  but,  as  its  iiamo  imjdies,  to  break  up  the 
hiLsc  of  the  skull.  ^Vheu  this  action  is  ren<lereil  necessary,  the  l>a.«yUiit 
sliould  l>o  pushed  inward  to  the  s])lienoid  bono,  and  u  ]>oiut6e]ecU-d  fur 
perforation  in  front  of  the  sella  turcica.     After  boring  well  into  the 


Flo.  iB4.-Tr«pUi»paKomMr. 

Bphonoi<l,  the  lever  is  nscd  to  forcibly  8Cpamte  the  boM  into  two  por- 
tioiitt.  Oixlinarily,  the  expulsion  of  the  child  cau  then  be  left  to  the 
natural  forces. 

The  Oormans  employ  for  the  most  part  along  trephining  perfo- 
rator, which  removes  circular  segments  from  the  scalp  and  the  skull. 
The  trephine  leaves  behind  no  splintered  portions  of  bones,  and  makes 
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an  o]>eniTig  wliirh  h  not  likoly  to  close  from  overlapping;  bat  it  can, 
on  the  other  baud,  be  uswl  only  upon  the  crnuial  vault. 

Prpvious  to  practicing  craniotomy  the  bladder  and  rectum  Bhould 
be  emptied.  The  oiierator  intnx]ucce  his  middle  and  index  fingers 
into  the  vagina,  and  presses  them  firmly  against  the  most  accessible  por- 
tion of  the  child's  head.    Great  care,  at  this  stage,  should  be  exercised 


^^ 
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Pn.  ISV— OperaUoo  for  perforating  the  child 'a  he*4. 

to  gain  an  c\acl  idea  of  the  situation  atid  the  extent  of  the  dilatation 
of  tlie  cervix.  The  0|K*rutor  then  stMzes  the  handle  of  the  perforator 
in  the  right  hand,  and  passes  the  pointed  extremity,  under  the  guid- 
ance of  the  fingers  of  tlic  loft  haiul,  to  the  region  of  tlie  head  at  which 
it  has  been  decided  the  perforation  is  to  be  made.  If  convenient,  a 
nitare  or  a  fontanelle  may  be  selected,  in  place  of  the  bony  table  of 
the  skull.  The  perforator  should  be  pressed  agaiust  the  cranium  with 
a  boring  movement  until  the  eessatiou  of  resisUnce  warns  thu  oiwrator 
that  the  bony  iucasemeut  has  hwn  traversed.  In  cases  where  the 
skall  is  unusually  thick  or  hard  tliis  part  of  the  operation  may  prove 
a  matter  of  some  difficulty.  Care  should  be  taken  to  hold  the  instm- 
ment  at  right  angles  to  the  point  of  perforation,  as  otherwise  it  is  apt 
\     to  glance  from  the  rounded  surface  of  the  head. 
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If  tho  head,  in  plaeo  of  Ijehig  fixed  iu  the  pelvis,  is  mtiiaU'd  hi^h 
up,  every  j)recatition  should  be  Utkeu  in  tlie  openition.  The  hi'jul 
sliould  be  pressed  firmly  ugaiast  the  brim  through  the  abdomen  by  an 
li**i.staTil.  Tlio  pfrfoiiitor  shfiuld  foiliiw  the  axis  of  the  Bopt^rior  Ftruit. 
UMk'  jfoiiit  selected  for  perforation  should  be  near  the  sympliy»iis  i" 
the  int^ttniment  is  then  much  less  liable  to  slip  than  if  carried  bai.-k- 
ward  towaul  the  promontory.  Tlie  fingers  of  the  left  baud  Bhuuld 
keep  constant  guard  upon  its  direction.  Oftentimes,  by  way  of  pro- 
tection, tlie  operator  introduces  the  entiie  half-liaiid  into  the  vaginji. 
After  the  perforator  has  penetrated  the  sknll,  the  opening  tihould  be 
(enlarged  by  com]iressing  the  hautlles  and  6e]mmting  the  cutting 
blades;  then,  allowing  the  latter  to  eloae,  the  instrument  ehoiihl  l»e 
eemi-rotateii,  and  a  second  cut  made  at  right  angles  to  the  first,  Re- 
fore  witlidrawing  the  perforator,  it  should  be  moved  about  freely  to 
break  up  the  brain-mass.  The  rapidity  and  <?onipIetenesH  of  the  ool- 
lapse  of  the  cranial  walU  are,  in  u  measure,  dependent  U[k)U  the  com* 
pleteness  of  the  evacuation  of  the  crania!  content*.  Care,  t<x),  should 
be  taken  to  pass  the  perfoiiitor  into  the  forumen  magnum  to  break  up 
the  medulla  oblongata,  and  thus  to  insure  the  death  of  the  child  before 
delivery.  Sometimes  it  is  advantageous  to  wash  out  the  bniLD'pulp  by 
injecting  a  stream  of  water  into  the  cranial  cavity.* 

In  face  presentatious  care  should  bo  taken  to  pass  the  perforator 
through  the  frontid  bones,  or  through  an  orbit,  \Miere  neither  of 
thes<^  points  is,  however,  accessible,  it  is  possible  to  mako  the  o|>cning 
through  the  roof  of  the  month,  behind  the  nasal  fossa?. 

The  perforation  of  the  after-coming  liead  is  alwa^it  a  matter  of 
considerable  difficulty.  The  point  of  the  perforator  has  to  be  inserted 
obliquely  in  place  of  at  right  angles  to  the  skull,  and  therefore  is  more 
liable  to  glance.  On  thccnelical  groinula  it  has  Ik-cu  reeomniendwl  to 
insert  the  i?istrument  either  between  the  occipnt  and  athis,  or  through 
H  lateral  fr>ntanelle.  In  practice,  liowever,  such  niceties  are  rarely 
observed.  T!»e  opomtor  simjdy  passes  the  four  fingei-s  of  the  left  hand 
under  the  tsymphysis  ]>ul)iy,  and,  while  the  feet  of  the  child  are  dmwn 
downward  and  backward  by  an  assistant,  the  jvrfomtion  is  nuide  at 
any  point  behind  the  ear  at  which  the  manipulation  axn  be  most 
easily  elTected.  Chailly  recommends  hooking  down  the  chin  of  the 
chilfl,  and  perforating,  as  in  face  presentations,  tlirough  the  roof  of  the 
mouth,  t 

•  Von  Wt'her  Hiih  shown  thut  no  cephtilnlriho  cAn  fully  flcccrchnup  n  pcrfnrntHl 
head,  in  general  only  the  small  part  of  ihe  liram  being  evacnatei!.  Up  luis  likewL-w 
dcmon-^t rated  that  n  greater  Hmonnt  of  compression  can  l»e  Bccomphslioil  in  <■»»*  of 
H  fully  thnti  a  paHinlly  dccereliruteti  head.  The  hcjul,  tliereforc,  that  has  Wen  fully 
emptied  c»u  lit*  more  easily  extracted  than  one  that  has  only  been  partiftUy  de- 
prived of  il>  csmleiils. 

t  Ciitiiislfin  recommends  culling  down  ilium  thecer\ii-*l  and  iipp»>r  diipwil  wr- 
tobras  and.  then  o|icnin^  m  to  I  ho  spinal  eaual  by  Uiviilin^  the  Umiiiiij.     Tbrau^ 
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The  trpphiiio-iwrforator  requires  to  be  pressed  firmly  and  steadily 
Uii:jt  the  [lurietul  }>one.  Sometiiiies,  when  u  lurgo  Bcalp-tumor  fxisU, 
Pis  ije<!e«8ar_v  to  nmke  ii  preliTuiimry  incision  through  the  inU^gument^ 
The  tn.'phine  is  uot  liable  to  elip,  and  is  easily  mmm^ed  :  us  it  can  not 
be  nsed  either  upon  the  after-coming  head  or  in  faee  prcsomations,  and 
as  it  is  difllcult  to  keep  clean  and  in  order,  tlie  less  eomplicat^-d  laiiee- 
point<Hl  instniinonts  have,  however,  enjoyed  the  preference  in  all  coun- 
iriwt  otiL^iflf  of  GiTinuny. 

Extraction  of  the  Child  after  Perforation.  —  Formerly,  after  per- 
foration, a  waiting,'  pijlipy  was  by  many  tlionght  dosimhlo.  Osbonio, 
iiidevil.  reconimende<i  that  at  least  thirty  honre  be  allowed  to  elapse 
before  delivery,  in  case  craniotomy  was  performed  upon  a  living  child. 
The  grounils  for  favoring  a  temporizing  policy  were  fonnd  in  the 
softening  and  relaxation  of  the  sutnres,  and  the  ease  with  which  tlut- 
t«ning  tiikes  ])luoe  after  jnitrefaction  has  once  set  in.  At  prest^nt, 
however,  it  is  customary  to  extract  so  soon  as  the  condition  of  the  os 
renden  it  safe  to  resort  to  the  necessary  operative  proo^Klures.  This 
cluuige  in  practice  results  from  altered  views  regarding  the  dangers 
due  to  mere  protraction  of  labor,  to  fear  of  tfci)tic  poisoning,  and 
finally  to  improvetl  methmls  now  at  our  diifposal  for  tlio  temiinatiau 
of  labor.  Extraction  may  bo  jjerformed  by  the  forceps,  the  cepha- 
lotribe,  the  cranioclast,  the  crotchet,  or  the  blunt  hook.  In  some 
caM»  version  may  be  employed  with  8n<'cess.  Kiu'h  inatruniGut,  each 
method,  has  it--*  limitations  and  \\s  range  of  applicability.  Usually,  in 
extixtme  disproportion,  the  ojwrator  finds  it  to  his  advantjLgc  to  have 
at  hand  a  complete  equipment,  and  to  resort  at  tlifferent  stages  of 
delivery  to  a  succession  of  operative  manauivres.  The  acceptance  of 
iingle  measures  and  the  wholesale  condemiuUiou  of  uU  othere  arc  eal- 
cnlatod  in  ditbcult  cases  to  lead  to  embari*assmcnt  and  failure.  A 
study,  then'fore,  of  the  capacity  of  the  various  extractive  instruments 
employed  to  deliver  the  perforated  huud  is  essential  to  the  formatioa 
of  correct  judgment  as  i-egards  practice. 

Forceps. — The  use  of  forceps  as  an  extractive  instrument,  after  per- 
foration, is  recommended  by  Tamier  as  follows:  "  As  the  application 
of  forcejw  has  ofteu  succeeded  in  our  hands,  we  do  not  besitale  to  say 
that  it  is  a  good  oi>eration,  applicable  above  all  to  cases  in  which  the 
pelvic  eonlraction  is  not  considerable.  The  forcejj*  }>ossesses  the  ad- 
vantage of  being  in  the  hands  of  every  physician ;  it  seizes  the  bead 
lirmly,  and,  by  pressing  the  handles  forcibly  together,  a  sufficient  e\^Kv 
iiation  of  the  cerebral  content*s  is  effected  to  secure  a  marked  flattening 
of  the  cranial  walls.     In  making  prudent  tractions,  one  often  sncceeds 

the  ojieninp  »  Hlver  cftthet^T  ran  t>o  piswtt  t«  Ih*' iTBiiial  cavity,  nnd  be  iipod  to 
hrvmk  up  the  brnin-inasA,  whit^h  ^lioiilil  be  wndhcil  out  thmugti  the  CAnal  by  injoo- 
tions  of  wntcr. — {  Vide  Ein  neues  Porfoniiiona  V^rfRhrcn,  Arch.  f.  Gvnaok.,  Bd.  vl, 
p.  508.) 
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in  extracting  tlie  head  without  auy  harm  to  tlio  mother;  the  danger 
begins  only  with  too  violent  traotiona."*  These  remarks  apply,  how- 
ever, to  the  jiowerful  French  forL'cps,  which  is  ca])able  of  exerting  con- 
Bidcrable  compressive  force.  llo<lge  has  found  his  forceps  useful  under 
fiiuiilur  couditione.f  The  short  handles  and  the  great  width  between 
tlio  blades,  in  the  English  forceps,  render  it  useless  as  a  tractor  when 
craniot4)my  has  been  performed. 

Ctphahtribe. — On  the  Gth  of  June*  1829,  Baudt'Iocqne,  U  ntvtv^ 
read  before  the  Institat  Royal  de  France  a  memoir  upon  a  new  method 
of  performing  embryotomy.  X  lie  first  pictured  the  dangers  incident 
to  all  openitions  effected  with  pointed  and  sharp-edged  instruments 
introduced  vitlun  the  utt^nLs.  From  the  statiiitics  of  the  previon* 
sixteen  and  a  half  years  in  the  Mutemite,  he  showed  that  half  the 
mothers  thus  oiwratod  upon  died^  and  that  the  shortest  of  these  opera- 
tions lasted  three  quarters  of  an  hour.  He  then  described  an  instru- 
niont  he  hud  invented,  which  he  terme<l  the  cephalotrilx^,  and  repre- 
sented that  with  it  he  iwuld  crush  in  an  instant  the  baise  and  parietes 
of  the  fetal  skull,  forcing  the  brain  from  the  orbits,  the  nostrils^  an<l 
the  month,  tlie  integuments  at  the  a^me  time  remaining  intact  an*! 
forming  a  sort  of  sac,  wliicli  sufficed  to  prevent  the  edges  of  the  fract- 
ured bone-s  from  inflicting  injury  upon  the  soft  parts  of  the  mother. 
The  autfior  furtliermoiv  expressed  liis  conviction  that  the  cephaloiribe 
was  dejitined  to  abolish  and  replace  the  perfomt<ir  and  the  crotchet, 
and  that  it  cotdd  be  employed  successfully  in  jjcdves  uanusuring  but 
two  inches  in  the  contracted  diameter. 

This  early  in.stniment  was  two  feet  long,  and  weighed  over  seven 
pounds.  In  shape  it  resembled  the  forceps.  To  \\w  bundles  a  enink 
was  attached,  destined  to  ajiproximate  the  enormous  blades  to  one 
another.  Tlie  original  cephalotribo  has  since  been  subjected  to  vari- 
ous modifioutions,  with  a  view  chiefly  to  the  removal  of  its  repulsive 
appearance.  Tlie  obsertatiou  of  Chailly,  in  his  Traitt  pratique  des 
accouchemcnts,  184"^,  tlial  perforation  should  always  precede  cepha- 
lotripsy,  led  e3]iecially  to  the  construction  of  lighter  and  more  eonveu- 
ient  instniments.  The  dream  of  Baudelocque,  that  the  cephalotribc 
was  destined  to  abolish  the  perforator,  has  never  been  fulfilled. 

The  models  in  use  at  the  prestmt  day  vary  considerably  in  weight, 
the  extimt  of  the  pelvic  and  ci-anial  curves,  and  the  character  of  the 
apparatvis  for  producing  compression.  These  different  varieties  are 
simply  expressions  of  the  defective  working  of  the  instrument  itself. 
The  shape  of  the  blades  possesses  the  greatest  importance  practically. 
It  is  to  be  borne  in  mind  that  the  ceplmlotribo  is  designed  to  act  iKitli 
aa  a  crusher  and  as  a  tractor.     Now,  it  so  hajipens  that  whatsoever 

•  Tarsikr.  l)i<;L  (le  Jlwlpcine  et  de  Chinirgte.  art.  Kmbryotoniic.  vol.  xii,  p.  657. 
f  IloiKiE,  On  Coiiiproasinn  of  ihu  Ketal  Hoad.  Am.  Jour,  of  UbstcL,  Mftv,  187S. 
X  A.  Raudbu>c^ub,  R«rue  Med.,  August,  1820,  p.  831. 
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tenda  to  make  it  availuble  in  the  one  direction  is  obtiiinable  only  by 
the  suorifit'c  of  some  correapoudiug  advautuge  in  the  utlier.  Thus,  it 
ii  cridcut  tliiit  tlic  ^reutest  amount  of  crushing  force  is  excix-iscd  when 
the  bUules  run  nearly  {mrullel  to  one  another;  but,  without  a  cranial 
cnnre,  the  bluilcs,  in  jiluce  of  being  applied  to  the  convexity  of  the 
child's  head,  open  like  aeissors,  and  thus  are  liable  to  slip,  if  the  in- 
stnunent  it:  cmi^loyed  as  a  tractor.  A^oiin,  as  the  blades  are  nsnally 
applied  in  the  transverse  or  in  an  oblii|ue  iliameter,  it  is  necessary  to 
rotate  the  cephalotribe  to  make  the  flattened  head  correspond  to  the 
flattened  pehio  diameter.  Rotation  of  the  cephalotrilte  within  the 
genital  organs  necessitates  an  instrument  without  pelvic  curve;  and, 
yet,  where  there  is  any  considerable  projection  of  the  promonotory,  a 
Btraight  instrument  is  apt  to  seize  the  head  npon  its  posterior  aspect 
only,  and  thus  the  head  is  often  forced  from  the  blades,  when  com- 
preesiou  is  used,  like  a  cherry-pit,  to  use  Cazeaux's  simile,  from  between 
the  fingers. 

Fig.  186  represents  the  French  instnimont  of  Blot,  which  is  pro- 
vided with  a  good  pelvic  curve,  but  the  blades  arc  in  close  approxima- 
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rio.  IflS.— UephAloCribe  of  BloL 

lion  to  one  atiother.  In  Scanzoni^s  cephalotribe.  Fig.  187,  the  line  of 
greati«t  difference  between  the  outer  surfaces  of  the  blades  is  nearly 
two  inches.    The  inner  surface  of  the  blades  is  supplied  with  a  lougi- 


Pio.  1^.— Cc!ph&k>trlh(<of  gcaniDol. 

tudinal  ridge  occupying  the  center,  while  the  square  extremities  cnrre 
ftharply  inward  like  pincers.  The  instrument  possesses  a  pelvic  curve 
of  two  and  three  4uarters  inches.     Wlieu  the  iScauzoni  cephalotribe  la 
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Bpplieil  lo  the  sides  of  the  dec^reltrate*!  head,  tlte  hitt<?r  lon^ihcns  in 
the  axis  uf  the  instrument,  but  Mundu  reports  that  he  hiis  wimewwl 
the  failure  of  the  iustruinent  to  seize  the  head  securely  in  the  Wun- 
burg  clinic,  in  1111*00  cases  out  of  four.     Fig.  188  represents  a  cephjilo- 


rin.  188.— The  author's  ceplialoUtbe. 

tribe  made  for  me  some  years  ago  by  Metwrs.  Tieniann  &  Co.^  whir 
htm  met  witli  o^jnsiileruble  favor  in  New  York  and  its  vicinity.  It  Iule^ 
a  cephalic  curve  of  two  iuchoa  and  a  quarter,  measuring  from  the 
outer  aurfanea  of  the  blades.*  Tlie  pelvic  curve  is  three  inches  and 
two  lines  in  ext^^nt.  These  measurements  are  similar  to  those  of  the 
Prague  instrumentii  of  Seyfert  and  lireiaky.  The  blades  are  fenes- 
trated and  groove<:l  upon  the  inner  aurfaces.  The  arlvautago^  of  au  in* 
etniment  thus  modeled  art  obvious.  It  is  ])0&sible  with  its  aid  to  seizt* 
the  }ieud  wljeu  movable  above  tlie  pelvic  brim.  As  the  points  «p- 
pnmrh  each  other  closely  after  comprcjssion  of  the  lieiwl  is  compIfUnl. 
tiie  instrument  becomes  a  perfect  tractor,  holding  the  head  as  seeurelv 
as  an  ordinary  forceps.  Its  construction  is,  however,  virtually  the 
altandnninent  of  two  favorite  but  chinicriiuil  idejis  rejrarding  the  ca- 
pacity and  mode  of  action  of  the  cephalotrilje,  viz..  that  it  is  capable  of 
flattening  the  head  so  that  the  bitter  can  be  drawn  through  a  pelvi? 
moiLsuring  but  two  inches  in  the  conjugate  diameter,  and  that  this  csit 
be  accomplisbc'i  by  rotating  the  instrument,  as  we  have  mentionctl,  eo 
80  to  make  tlie  ilatteued  heatl  correspond  to  the  shortened  diameter  of 
the  pelvis. 

The  actual  result  of  compression  by  means  of  the  ccphnlotribc  was  long  » 
roattfi  of  rlispute.  Itiuidi'locipu*,  with  his  ponderous  uiNtniment.  rlaiuicd  to 
have  hven  ablu  to  instantly  crush  the  skull,  including  the  basu.  Kilionf  reUte^ 
that  iu  bis  first  case  of  cephalotript^y  hu  Hucceuded  in  brcftkiog  up  the  skull  by 
a  singluuppliention  into  6fty-four  pieces.  Von  Weber,  however,  made  a  Inrgr 
number  of  experiments  upon  still-lxirn  children,  employing  for  purpose*  of  ci>m- 

*  The  ndvantages  of  making  the  bla<hs«  parallel  to  one  unother  are  rather  ap- 
pnrcnt  than  real ;  for,  howerer  effeeiively  compression  with  such  an  inMmment 
may  be  applied,  the  bead  acts  as  a  wedge,  producing  a  separation  at  thu  cxtrem- 
ities  proportioned  to  the  aJjaenoe  of  theceph/itic  curve.  Broisky  and  Scjrfprl  hurt 
ituidtcd  that  it  is  bctt«r  to  transffsr  thu  greatest  width  between  the  bUiIes  fnxn 
the  extremities  to  the  points  at  which  they  come  into  imme<liat«  contACi  withlbe 
chihl's  head. 

f  KruAK,  Organ  f.  die  gwammt.  Medccin,  Bd.  ii,  p.  970. 
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iiutrumeDtft  of  various  patterns,  aud  found  that  in  no  case  did  he  sup- 
fraciuriui;  the  bones  of  tUv  i?kull.     Even  ufttT  the  coinpli-ic  evucimtion 
thv  cerebral  i-onlenU  the  bones  woiiUI  bend,  but  did  not  fractur*.'.    Tho  rtsult 
as  dilTert'iit,  however,  in  cnsca  where  the  cephiilotribe  wius  employed  in  nctual 
bor,  when?  the  Uetul  wna  subjected  at  the  same  time  to  pressure  from  Ihe  utcr- 
le  and  i»elvic  wnlls.     Under  such  circumstances  the  bonea  ccrtdinly  may  break, 
Ihey  do  not  invariably.    Fractxires  he  fuund,  in  fact,  less  common  tlmn  simple 
icurvatiooa.     Where  a  fracture  took  place  in  one  bone  it  rarely  extended  to 
contiguous  ooeA,  uud,  in  general,  contributed  but  little  towurd  tlie  actual  reduc- 
of  iIm*  head,    Winckel  ♦  pretw-nted  three  tieiut^  to  the  Obstetrical  Society  of 
rlin,  upon  which  the  eephalotribe  Imd  been  used  to  facilitate  dolivery.    Com- 
^ittou,  in  these  eii8e«,  had  lieeri  employed  in  several  diametero,  uud  each  time 
ic  cnicking  wund  elicited  could  hitve  h-d  one  to  suppose  that  the  bonea  were 
ing  reduced  to  sninll  pieucs,  yet  siibse<|uent  examination  showed  that  only  a 
ie  bone,  an<l  tliiit,  uitually,  according  to  the  position  of  the  head,  a  parietal 
nc.  was  broken  to  any  extent,  while  the  opiK>site  side,  generally  the  basis 
ii.  was  but  slightly  ruptured.     Now,  the  greatest  amount  of  compression 
'octed  by  the  eephalotribe  does  not  exceed  two  to  two  and  a  (junrter  inches. 
bizygoniHtlc  diameter,  indeed,  which  measures  three  inches,  is  not,  in  or- 
■y  cephali)tripf»y,  attacked  at  all.t 
It  hnii  always  been  objected  to  the  eephalotribe  timt  iti  apptirntion  in  the 
tran^iverse  diameter  increases  the  length  of  the   head  in  the  an tero- posterior 
diameter,  or  precisely  where  the  p<'lviH  i.s  the  narrowest,  and  thus  adds  to  the 
fiiculty  of  delivery.     This  ih  no  doubt  true  when  the  liead  is  fixe<i  in  the  pel- 
a  fact  which  should  lead  us  to  give  the  preference  to  other  instrumonts  for 
ion  aft«r  eng:igeuienl  has  taken  place.    Al>ove  the  brim,  the  eephalotribe 
the  head  usu:illy  in  an  oblique  diameter,  i^o  that  the  com])eusiition  takes 
ICO  in  the  opjKwite  oblicjue  diameter.     If  (he  heml  is  m-ized  in  the  tran!«vei'Me 
iitmeter.  it  may  easily  be  rotated  into  an  obliipie  diameter.     Sometimes  the 
conipriTS.««'d  head  nitates  H))ontaDcoUf>ly.  so  that  the  eephalotribe  comes  to  oc- 
cupy the  conjugate,  n  thing  obviously  [toawible  only  in  mmierale  dcgn-es  of 
ulmctiofi.     Art  iticial  rotation  of  the  eephalotribe  into  the  conjugate  is  dau- 
rous.  and  slioutd  under  no  circumstances  be  iilterapttd.     It  must  I>e  borne  in 
ind  that  the  axis  of  the  instrument  is  in  a  line  between  Ihe  upiwr  border  of 
one  bhide  and  the  lower  blade  of  the  other,  and  nnt  in  one  drawn  transversely 
between  them.     If  s^tnntaneous  rotation  occurs,  the  instrument  should  be  re- 
irtve«l,  and  the  cninioclast  employed  as  a  Irnctor.     Extraction  with  a  powerful 
trumcnt  like  the  cephalotrilw  can  not  be  safely  undertnken  when  (lie  pohits 
of  pressure  from  the  blades  are  the  soft  tiasues  between  the  symphyiiis  and  prom- 
ontory. 

Tbii8  we  find  the  ceplialotribe  useful  in  compressing  the  head 
fore  it  iK'comos  fixcfj  tit  the  brim.  It  i.s  moreover,  advimUigeoiis  jw 
tnictor  in  motlerate  degree.'*  of  pelvic  contraction.  With- two  and 
roo  quarters  inches*  in  ti)o  conjugate,  the  limit  for  its  siife  eniploy- 
ent  is,  ad  a  rule,  reached.  Of  course  it  k  understood  that  other 
Lctors  than  tlic  pelvic  diameters  may  influence  tlie  result.     'J'lius, 

*  Wi?(cKEU  Kophnlotrip«ie,  MonuLsschr.  f.  Geburtsk..  Bd.  xxi.  p.  81. 
j  FaiTscu.  Der  Kephalothryi>*-or  uiid  Braun's  Cninioclast,  Volkmimn*s  Samml. 
kUn.  Vortr.,  No.  127.  p.  870. 
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much  ilepeuds  upoQ  the  size  of  the  child's  hea<l,  the  resiHenoT  of  the 
cranial  bones,  and  the  relations  of  the  peine  diameters  to  one  another. 
It  is  not  disputed  that  the  cephalotribe  is  capubb^  if  force  ia  tued,  of 
accomplishing  dolivery  througli  a  smaller  space  than  the  one  given ; 
but  the  Hovere  injuries  to  the  maternal  tissues  which  the  instrument  i* 
ai»t  to  inflict,,  even  wlien  every  wiution  is  exercised,  make  its  employ- 
ment dangerous  in  the  higher  degrees  of  pelvic  deformity. 

In  1863  Piijot  *  published  a  p)t}M>r  in  which  he  stated  that,  while  in  CAses  of 
distortion  in  which  the  narruwing  did  not  exceed  two  and  a  half  inches  cepha- 
lotHpsy  wan  u  favorable  operation,  requiring  the  exerciHe  of  no  gr^At  amount  of 
force,  and  but  two  or  three  iijipllcatiou*  of  the  instrument,  below  that  jfoint  be 
regarded  it  a-s  nearly  as  dnngorouii  oh  the  dcMkreon  section,  lu  the  belief  tlut 
these  rcsulti)  were  due  to  rude  atteniptB  to  drag  an  inii>erfectly  reduced  head 
through  the  contmcted  apace,  he  proposed  that  in  all  caaeti  Ik'Iow  two  and  a  half 
inches  no  tractions  ghoutd  l>e  nmde,  but,  so  mooq  as  dilatation  had  proceeded  far 
enough  to  permit,  perfomtion  aliould  be  performed,  whereupon  eomjilete  dilata- 
tion would  uccur  more  H])eedily,  and  cephnlotrijiey  might  be  begun  at  an  early 
period  of  labor — a  point  in  itself  of  considerable  importance.  While  apph-ing 
the  cephalotribe,  one  or  two  assi^^tants  flhnuld  make  counter-pressure  over  the 
pubcs  to  steady  tlie  head.  The  blade»  should  be  introduced  aa  high  us  poftfible 
by  depreiuing  the  baudle».  After  compressing  the  head,  rotation,  if  it  hn»  not 
occurred  spontaneously,  should  be  cautiously  attempted.  The  slightest  obstacle 
should,  however,  be  the  aipial  for  BUsiH'n<ling  rotation  and  withdrawing  tiie 
instrument,  when  Nature  uciually  brinps  hIhhu  rfitatiuu  witli  Ofttonishing  ra- 
pidity. The  instrument  should  then  be  reapplied,  and  the  compression  re- 
peated. The  tsame  process  should  Iw  gone  through  with  a  third  time,  after 
which  the  woman  should  be  placed  in  a  convenient  posture  and  given  bouillon 
to  drink.  Then,  governed  by  the  otAte  of  the  pulse  mid  the  general  appearance 
of  the  patient,  the  quiet  or  excitement  manifested,  the  weak  or  energetic  char- 
acter of  the  painA,  the  cephalotrilM*  should  be  applied  two  or  three  times  every 
two,  three,  or  four  hours,  leaving  the  expulsion  of  the  fcetus  entirely  to  Nature^ 
M.  Pnjot  hiiii  never  found  more  than  four  applications  of  thU  procedure  nece»> 
aary,  while  om*  or  two  have  generally  Hurtiei-4i.  After  the  passage  of  the  head, 
one  or  two  nppUcations  of  the  instrument  are  required,  as  a  rule,  to  reduce  the 
thorax.  To  be  successful,  however,  it  ts  requisite  that  the  o{wration  should  be 
resorted  to  at  an  early  period  of  labor,  when,  as  a  nde,  not  more  than  aix  to 
eighteen  hours  arc  needed  for  Nature  to  expel  the  lUerine  contenta.  Tractions 
should  be  employed  only  in  tho^e  cama  to  winch  one  is  called  at  a  late  perii-id, 
after  the  powers  of  Nature  are  exhausted.  Objections  to  this  plan  of  Pajot  hnve 
been  made  aa  follows:  That  there  is  risk  of  rupture  of  the  uterus  from  the  pro- 
longation of  the  labor;  that  the  uterus  is  ex|KKied  to  injury  from  the  spicula^  st 
the  point  of  |Krforation;  that,  owing  to  the  great  rapidity  with  which  dinrompo- 
aition  takes  place  after  cephalotripsy,  the  bones  of  the  skull  are  liable  to  become 
denuded  of  their  coverings;  and,  finally,  that  after  a  given  period  the  mem- 
branes l>ecoroe  so  far  destroyed  as  no  lon>^r  to  protect  the  uterus  from  its  de- 
composing contents.  Pajot  replies  by  adducing  seven  cases  in  which  he  em- 
ployed liis  methoil.     Five  of  the  cases  were  successful,  and  two  terminated 


'  Pajot,  De  la  ci^pbalotripsic  ri-pet^j  sans  tractions,  Pdri^  1803. 
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ffttally.  The  highest  dogrvc  of  deformity  for  which  he  n|K!nit^d  was  a  case  ia 
which  the  contmctc'd  diameter  vt&s  ttouiethiiig  lt:ss  than  nn  inch  uud  a  lialf. 
The  pntieot  died  from  ruptured  uterus,  due,  according  to  M.  Pajot,  to  HttcDi)tt8 
made  preriutis  to  his  arrival  to  perrorm  ccphalotripfty  with  a  btully  coostructcd 
imtnuiKut. 

The  HppUctttion  of  the  ceplmlotribe  does  not  differ  from  that  of 
the  foroepa.  Where  perforation  has  been  performed,  spiculaj  of  bono 
should  bi'  carefully  removed  with  the  fingers.  Confirmatory  evideueo 
Ba  to  the  direction  of  the  hea*l  may  be  obtained  by  exploring  the  cra- 
nial cavity  Hith  the  finger^  a^s  in  tliis  way,  the  exact  position  of  the 
haac  and  vault  may  be  determined.  Great  caution  uliould  be  cxer- 
■oised  during  the  introduction  of  tlio  blades  not  to  injure  the  vaginal 
or  uterine  tissues.  It  is  not  always  easy  to  lock  the  instrument  after 
the  bladea  have  been  adjusted.  The  left  blade  ia  easily  placed,  but 
often  the  riglit  blade  is  willi  dilHimlty  brought  forward  to  the  eor- 
re>s]>onding  transverse  or  oblique  diameter.  Compression  should  be 
mado  &lowly,  and  the  opening  made  by  the  perforator  should  be  care- 
fully guarded  lest  cutting  {^Kirtions  of  bone  protrude.  Kxtraction 
should  take  place  under  the  guidance  and  protection  of  the  fingers  of 
the  left  hand. 

Sometimes  the  cephalotribe  ia  used  to  compress  and  extract  the 
after-coming  head  in  eases  of  moderate  pelvic  contraction.  Under 
such  circumstancea  perforation  is  usually  not  a  prerequisite.  The 
cephalotribe  seizes  the  head  securely,  and  acts  with  great  power  uiK)n 
the  bofiifi  cranii.  The  increased  diameters  of  the  head  aceommodato 
tbemselvea  more  readily,  too,  to  tlie  long  diameters  of  the  pelvis  than 
in  cranial  present<itions.  When  the  head  is  retained  in  the  utenis 
after  it  has  become  detachwl  from  the  bmly,  it  should  be  held  by  an 
assistjint  through  the  abdominal  wall.",  and  steadied  by  a  crotchet  in- 
tro«lnc«d  into  the  foramen  magnum,  or  fixed  into  an  orbit,  or  in  the 
lower  jaw.  The  cephalotribe  may  then  be  applied  to  comi)]ete  the  ex- 
traction. 

Crnnhn'iajit. — It  is  necessary  to  distinguish  between  two  instru- 
ments, each  of  which  bears  the  name  of  cranitwlast.  The  original 
model  was  the  device  of  Sir  J,  Y.  Simpson,  and  was  intended  by  him 
to  replace  the  cephalotribe.  It  is  substantially  a  p^iwerfnl  pair  of 
craniotomy-forceps.  The  larger  blade,  which  is  intendwi  to  Iw  plaoeil 
upon  the  outer  surface  of  the  head,  is  fenestrated  and  grooved.  The 
amsller  one,  for  introduction  into  the  perforated  skull,  is  solid,  and 
sappUed  with  ridp^s  which  fit  into  the  grooves  upon  the  opposite 
blade.  The  two  blades  artirnlatc  by  means  of  a  button-ltHjk.  By  a 
twisting  movement,  the  cranioclast,  when  applied,  can  be  employed  to 
wrench  off  the  bones  of  the  calvarium,  different  portions  of  the  skull 
being  seize<l  sneeessively  with  the  view  of  accomplishing  that  result. 
Ai  the  fractured  bones  are  covered  by  the  scalp,  they  are  prevented 
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from  inflicting  injury  during  tlie  subaequent  course  of  doliTory.     But 
Uk'  eranioL'lafil  is  not  only  of  use  in  breaking  ujj  the  trauiai  vault,  it  i* 
likewise  tlie  most  cllective  of  all  the  instruments  employed  for  extrac- 
tion of  the  jierforated  head. 

The  priueipal  defect  of  the  Simps«»n 
eraniocliu-t  is  that  it  attempts  to  eouiUtif 
iu  tht'  sumc  iamrument  tiie  fuitoliom  uf 
cruBlier  and  tractor.  No»%  as  iu  tJie  ceph- 
alotribe,  the  devices  which  make  il  the 
most  effective  instrunu-nt  in  the  one  di- 
rection weaken  its  utility  iu  tht;  other. 
Bniun's  modified  craniot^Uiet  is  intended 
to  st>rve  purely  a^  a  tractor.  All  idea  of 
its  nndert4iking  to  break  up  the  Ekull  h 
discarded.  The  work  of  ciimpres^ion  ami 
disarticulation  is  left  to  the  euunt^r-prtss- 
ure  of  the  pelvic  walls,  and  to  the  em- 
ployment of  craniotomy-forteps  and  the 
ceplialotrilx).  The  term  cranittcUut  is 
therefore  a  misnomer.  Mundo'a  pn)po«!«d 
substitute  of  "craniotractor"  is  de«rrri|>- 
tive  of  it-s  real  action.  Yet  the  modifira- 
tions  of  Uraun  wore  Jis  simple  aa  tbcy 
have  proved  appropriate.  A  jwlvio  curve 
hits  been  given  to  the  blades;  the  handles 
have  been  lengthened  bo  timt  the  l«k, 
even  when  the  instrument  is  introduced 
high  up,  is  outside  the  ^iilva;  and,  finally, 
an  apparatus  for  compression  ha^  Ifeon 
addi'd.  The  adviintagcs  of  Hrnun'scninio- 
clast  over  its  rival,  the  cephah>tril)e,  are 
as  follows :  it  is  of  comparatively  small 
size ;  again,  one  branch  lies  inside  the 
head,  in  a  spnce  not  otherwiBC  occupiwl; 
the  outer  branch  imbeds  itself  in  the  soft 
coverings  of  the  head,  and  thus  is  pro* 
tectcd  from  doing  barm.  After  a  few  tractions  the  cranioclast  occu- 
pies tlie  middle  of  the  pelvis,  where  it  cau  be  so  guai*ded  by  the  baud 
that  it  need  not  even  come  into  contact  with  the  vaginal  walls;  as  the 
head  is  drawn  into  the  pelvis,  the  jiressure  is  not  concentrated  at  one 
or  two  points,  but  is  diffuued  over  the  entire  pelvic  rim;  the  bead  is 
therefore  able  to  mold  itself  to  the  shape  of  the  jwlvis.  >Sul)se^ueiit 
to  the  use  of  Braun's  cranioclast,  extensive  lacerations  and  injuries  to 
the  maternal  organs  are  rarely  found.  The  cranioclast  takes  firm  hold 
of  the  head.    It  never  slips  during  extraction.    It  is  not  apt  to  tetf 


Fio,  IHn.— Slmp!ton*5cnuilocla8t. 


Vio.  Ifll.— Head  of  clilUl  afttrd'-llvi-ry  with  the  cratif<K-la8t.    (SJropaoD.) 

nntcr  bhido  is  easily  discngiiged  from  tho  scalp-tissues  and  changed  in 
its  podition  by  dtroct  pressure  from  the  fingers  and  slight  leverage 
movements  of  the  handlo. 

The  crauioclaat  may  often  advantiigdously  be  used  as  a  tractor  in 
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cases  where  the  heaA  has  been  previously  cruabetl  and  flattened  hy  the 
cephiilotrihe;  but,  whero  extraction  with  the  latter  is  rendered  difticuH 
by  8Hpping»  or  by  the  inability  of  the  operator  to  make  the  altered 
diameters  of  the  head  correspond  to  those  of  the  contracted  jtelTJc 
Bpaoe,  the  immeuse  dU])eriority  of  the  cranioclaat  consists  iu  the  ca}>a- 
city  to  seize  the  head  antoro-posteriorly,  and  thus  to  bring  ita  length- 
ened diameter  into  the  transverse  space  of  the  pelvis. 

The  eraui*x?last  enables  us  to  extend  the  limits  of  safe  delivery  far 
beyond  wluit  would  be  lulrnicfsible  with  the  cephalotribe,  as  with  its  aid 
it  is  possible,  after  the  partial  or  complete  removal  of  tlio  flat  bones  of 
the  skull,  to  tilt  the  chiu  downward,  and  draw  the  base  by  the  edge 
through  the  conjugate.  Iu  this  way  craniotomy  may  be  rosortod  to 
in  pelves  iiu^isuring  less  tfum  two  and  three  fourths  inches  antcio-poe- 
teriorly.  Indeed,  Barnes  cluima  that  one  inch  and  three  fourths  in  the 
conjugate  and  three  inches  in  the  transverse  diameter  furnish  sufficient 
space  for  ii  succcssiful  operution.* 

The  proceeding  to  be  pursued  in  these  difficult  cases  is  as  follows: 
After  perforation  introduce  a  forceps-blade  under  the  scalp,  and  detacli 
the  latter  as  far  as  possible  from  the  cranial  bones ;  break  up  and  vasb 
out  the  entire  brain-mass;  seize  the  [wrietal  bones  beneath  the  walp 
with  a  good  pair  of  craniotomy -forceps,  f  and  break  them  away  piecu- 
meal  by  a  twisting  movement  of  the  wrist  The  withdrawal  of  the 
fractured  bones  is  always  a  matter  of  delicacy.  Unless  the  soft  parts 
are  carefully  guarded  by  the  hand,  the  maternal  tissues  are  apt  to  be  cot 
and  liK-erated  by  the  sharp  edges  and  apliutered  corners  of  the  bouea. 
Skene  |  has  found  it  a  great  aid,  in  gome  eases,  to  use  a  large-sised 
Sims  speculum  to  bring  the  head  into  view,  and  to  go  through  the 
various  steps  of  craniotomy  with  the  guidance  of  the  eye.  The  sug- 
gestion is  an  excellent  one;  but  when  tlie  head  is  high  up,  as  is  the 
rule  iu  diflicult  cases,  1  have  not  always  found  it  practicable  to  expose 
in  this  way  the  presenting  part.  Horwitz*  recommends,  in  difficult 
cases  of  tlie  unexpanded  cervix,  to  perforate  through  a  large  Fergusson 
specuhim. 

After  the  removal  of  the  parietal  bones,  the  fenestrated  blade  should 
be  placed  under  the  chin,  or  in  the  mouth,  while  the  smaller  one  is  in- 
troduced inside  the  perforation,  and  applitHi  so  that  the  frontal  boues 
arc  included  in  the  grasp  of  the  instrument.     The  blades  should  then 

*  Ba&xes,  Obstetric  OpcratEun?,  p.  402.  For  discussion  of  this  point,  see  Trcftl- 
ment  of  Contracted  Pelves. 

t  Meigs's  craniotomy-f creeps  has  been  largely  used  in  America,  and  nur  b» 
cnnftdeutlv  recommended.  There  are  two  forma,  cue  .straight  and  the  other  curved. 
Dr.  Taylor's  modiflc&lioTi  consisted  chiefly  In  increasing  the  length  of  the  m!>tiu- 
mcnt,  so  as  to  render  it  more  available  in  operations  at  Ibe  superior  slraft 

J  Skunc.  Trans,  of  the  Am.  Gyna*e.  Soc..  vol.  li. 

•  IIoKwiTit,  tjber  ein  PerforatlDns  Verfahrcn,  Ztschr.  f.  OcburL&fa.  u.  Gyniek., 
Bd.  iv,  i>.  1. 
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be  screwed  tightly  together  by  moans  of  the  apporatus  for  comprossion, 
aud  the  head  turned  so  tliat  its  bizygomatic  diameter  is  brouglit  into 
the  tnuiBverBo  diumoter  of  the  pelvia.  Aii  the  diatiinue  betwoou  the 
orbitAl  plates  and  the  chin,  including  the  instrument,  does  not  exceed 


Flo    !«£.— MtfifiK'a  cnmloloiny-rarcefM  (modlflnl  bjr  ProfMaor  I.  K.  Tajrlor). 

two  inches,  and  the  width  of  the  base  is  only  about  three  inches,  U  is 
evident  that,  In  skillful  and  experienced  Itands,  this  method  is  capable 
of  almost  indefinite  extension. 

Aft^'r  delivery  of  the  head,  the  extraction  of  the  body  may  still 
cause  difficnlty.  If,  then,  throngh  au  o]K^ning  made  with  a  i>errorator 
between  the  clavicle  and  shoiilder-hlade  the  smaller  bfade  be  intro- 
duced, and  the  outer  blade  bo  applied  on  the  back,  so  that  the  two  in- 
clude the  spine,  the  craniocla^t  will  seiee  the  trunk  firmly,  aud  is  calla- 
ble of  exerting  gix^at  force  iis  a  tractor. 

Crotchet  and  Blunt  Hook. — As  tractors,  neither  of  these  instru- 
ments is  much  in  vogue  at  the  present  day.  It  is  well,  however,  to 
become  familiar  with  their  uses,  as  we  are  not  always  placed  where  we 
cun  have  a  complete  armamentarium  at  our  disposal. 


Fio.  108,-CrotcheL 


The  crotchet  is  a  steel  hook,  with  a  sharp-pointed  extrendty.  The 
shaft  is  either  straight  or  curved  to  mhipt  it  better  to  the  convexity  of 
the  head.  In  craniotomy  the  instmment  is  often  useful  in  hrcitking 
op  the  brain.     It  may  bo  inserted  into  an  orbit  when  it  is  desired  to 
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bring  the  base  of  the  skull  end  on  into  the  pelvis.  In  default  of  either 
eronioela^t  or  cephalotribe,  it  muy  be  employed  to  extract  the  jierfo- 
rated  head.  To  thiis  end  it  should  be  pa«?ed  through  the  opening  and 
its  |>oint  iusorted  into  one  of  the  bones  of  the  erunial  vault.  Two  fiu- 
gera  of  tlie  left  hand  are  then  passed  to  the  outer  surface  of  the  skull, 
to  ierve  as  a  ^uurd  and  to  make  pressure  af^ainst  the  point  fixed  ui>oo 
the  inner  surface.  If  much  resistance  is  met  with,  the  part  is  apt  to 
tear  away,  and  a  new  hold  has  to  be  taken.  When  portions  of  b»tuc  are 
broken  away  they  should  be  removed  with  the  fingers,  to  prevent  their 
doing  harm.  The  process  is  often  tcdioas,  and  in  unskillful  hand^  U 
not  devoid  ol  danger.  AVhen  the  bones  of  the  vault  yield  undLT  trat- 
tiuu.  a  more  effective  grip  may  sometimea  be  obt^iined  by  fixing  th« 
'crou'het  at  the  foramen  magnum  or  the  sella  turcica.  Or,  in  plaw 
of  introducing  the  instrument  into  the  skull,  it  is  sometimes  inserted 
outside,  behind  the  ear,  into  the  mastoid  prot^ess,  or  into  the  occiput, 
near  the  foramen  magnum.  Tlte  blunt  hook,  though  not  indi<^penM- 
ble,  is  capable  of  rendering  valuable  ^service  in  delivering  the  head  after 
the  performance  of  craniotomy.     Dr.  I.  £.  Taylor  gives  the  preference 


nft  IM.  —Dr.  Tl^lor'^  riKht-ongled  blunt  hook. 

to  ft  rigttt-Angled  iustrument.  The  blunt  hook  can  not,  of  course,  bo  at- 
tached to  dat  surfaces  of  bone.  It  may  be  n.«ed, however,  to  draw  dnwn 
thtclUB«  or  it  may  be  thmst  into  an  urbit  Where  perforation  hae  liei-u 
madt  apon  the  aftor-oomin;  bead,  the  blunt  hook  may  be  introduced 
thiOBgh  t2»  opMUQg  and  tnctiou  made  directly  upon  the  base  of  the 
ikmlL  In  dil5c«lt  caees,  delivery  of  the  trunk  is  sometimes  favored  by 
mrtWw  nade  bjr  a  blnnt  book  inserted  nnder  the  posterior  shouldur. 

Vm$i9»- — ^V«rsk>ii,  vitb  extraction  by  the  feet,  with  or  without 
DUrfwIdHpTy,  bss  be«a  w«rmly  commended  by  Hertin ,  Tarnier,*  and 
TayVkT.t  vbile  it  has  been  ooodemned  in  harah  terms  by  others.  Whire 
it  is  |mctk«hl«  to  perfonUe  aztd  tom  Murly  in  labor,  at  a  time  when 
TvnMH  k*  vtsr.  the  method  has  the  advantage  of  bringing  the  longest 
ili»aM<rr  of  the  hoid  intc  oorTeepoadenoe  with  the  lung  diameter  of 
tile  pat»ii.  aod  finariag  the  aaoldittg  of  the  head  to  the  sliap  of  the 
««Hil  it  has  la  tnmefSK.  At  the  same  time  it  avoids  the  dangers  of 
cawf  rinf  the  anil  parts  iocidest  to  the  nse  of  the  ceph:dotri1>e.  Hr. 
T^jW  miwairilT  (s>cabixking  propulsion  above  the  pubes  with  tn»r- 
;  ^  extremities. 


*  TkmUL  Ml  d»  aMpdae  M  dt  iMiainh.  art.  Enali  yutaiuip,  t.  xlL  (l  QflB^ 

•  Tktirft*.  VkM  a  IW  Bto!«  Ttmimitmi  ia  CoolrMted  Pelrwt  Truis.  of  Um 

x««  Y««k  .ic^  a  »«d.  1^:3. 
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Omit  ingrrnuity  has  been  (rxert«i  to  device  some  good  wax  (o  overcome  the 
difficulty  which  gmws  out  of  the  dcfectivrnt'K»  of  the  preceding  ineaBurf»  tn 
KCting  directly  U)K)1i  the  b»ae  of  the  skull.  Cephidutoray,* 
or  ihc  rvmoval  of  the  heud  by  set^nentiii,  htxB  been  pru- 
pusrd  lu  ■  substitute  for  perforation  and  t-ephAlulrijisy. 
V»n  Huevel'*  forceiw-wiw  <]ivii1e«  the  heuil  from  crown 
to  l>ii*e  into  two  hiilve^.  Tarnier's  foreeps-Raw  removes 
from  the  ht-jid  a  triaii^ilur  «ejL,^ient,  the  hjwx  uf  which  U 
CTJl  fntm  the  Nkull-ha«e.  Dr.  Dnrnes  t  hus  suggested  the 
•ppticntioD  of  Braxton  llicks's  wire  imtftr  to  sueecnsire 
|ionioD);  of  the  head.  Hubert's  traMfaraUur  is  designed 
lo  bore  through  tht.*  sphenoid,  and  thuB  to  dentroy  the  re- 
liMancc  of  the  l.uwe.  The  sphenotribes  of  Vidette,  IlDler, 
•  MhI  the  LoIlioi'Sf  tire  a  combination  of  the  cephalotribe 
and  llie  traux/urtitrur.  Notwitlmtnnding  the  principle  of 
ceplidlotomy  \n  mechanically  correct,  the  o|M'nition  htis 
never  met  with  any  general  acceptance,  ]^rtly  owing  to 
tiw  high  price  uud  eotnplicuted  structure  of  most  of  the  |p,q  195.  -  ftefrnimt  ?»• 
instruments  required  for  its  jierformanoe,  and  ])eThap»  in  [^rr ^^V^v'iJT- ZTw 
put  10  the  fact  that,  in  the  higher  degrees  of  jwlvic  de-  iF  Ttmiiiiu*.) 
formity.  where  their  advantAgciH  over  the  more  familiar 

would  be  theoretically  most  complete,  the  bulky  nature  of  the  forc*'p«- 
aad  the  cphenotribca  interfere  with  their  employment.  The  favorable 
Trport<4  mutle  by  ilieir  inventors  of  the  results  they  have  iwrsoDully  obtained 
nruder,  bowevcr,  a  tefcrence  to  the  subject  aecesMry. 


EMiiiiYirroMY. 

In  a  literal  sense,  Dnibryotoniy  includes  all  the  graver  opera- 
tions designed  to  diminish  the  voliitiie  and  re6ii»tance  of  the  totns. 
Custom  ha«,  liowevcr,  restrirlcil  the  term  t4>  those  operations  only 
which  are  ]>erforinHl  upon  the  trunk  of  the  child.  It  is  used,  there- 
fore, a*  a  nile,  in  contnwlistiuctiou  to  crauiototny,  ond  not  in  its  ge- 
neric sense. 

Indications  for  Embryotomy. — 1.  In  extromo  degrees  of  pelvic  con- 
trartion«  where  the  size  of  the  botly  obstnict«  (IcUvery.J  3.  In  fetal 
malformations,  with  abdominal  enlargement  due  to  pathologioal  con- 
ditions of  the  utore  important  viscera,  and  in  ca«08  of  extraordinarily 
dereloptHl  cliililren.  3.  In  neglected  transverso  presentations,  in  vhich 
version  is  im|)093ible,  or  at  Iwwt  can  not  Ijc  performed  without  en- 
dangering greatly  the  life  of  the  mother. 

•  Tua-iiriK,  Diet,  rte  MMoeine  et  do  Chtnirgie.  art.  Einbrj'oloniie,  p.  68a 

f  BAa!(i>,  Oljstelrie  Of»eniIion8,  p.  -III. 

{  It  Una  li«*n  *«id  iha(.  in  eaaea  whirh  do  not  demand  I  ho  Cft*»arean  !»ection,  Ihis 
indieMtion  b*  not  likely  lo  arise.  In  tlie  extraction  of  the  ehildV  UhJv.  however, 
thmugh  n  •mall  ju-^to-minor  pelvis,  which  required  for  its  ctunpletion  upward  of 
twenty-five  minutes  fkt/it'tmtrttm  exainination  showed  more  pxteuNive  disturbunMs 
fnim  nrreslftd  pelvic  eireulation.  duo  to  eompression  from  the  child's  body,  than 
from  the  lecion:^  aming  out  of  the  performance  of  craniotomy. 
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EmbryotoTiiy  includca  two  operative  measures,  viz.,  exenteration 
ami  dfoapitation. 

Exenteration. — By  exenteraliou  we  meau  the  opening  of  one  of  tbc 
liirjfe  cavities  of  the  trunk  and  the  removal  of  the  contained  visf-era. 
It  is  most  commonly  indicated  in  transverse  presentiitions,  where  de- 
capitation is  not  easy  to  perform,  as  iu  cases  of  extreme  pelvic  con- 
traction with  the  head  liigh  up  above  the  pelvis.  The  opening  may  be 
made  by  means  of  a  ])air  of  curved  scissors  or  the  ordinary  |»erforaU)r. 
The  same  precautions  against  injury  of  the  maternal  tissues  liave  to 
bo  observed  as  in  craniotomy.  In  shoulder  presentations  an  aasisUmt 
should  press  the  fundus  of  the  uterus  downward.  The  operator  at  Uie 
eaine  time  tlirusU  tht*  fwrforator,  or  the  scissors,  between  the  ribs,  and 
then  enlarges  the  o|>ening  by  turning  the  instnimeut  so  as  to  make  a 
second  incision  at  right  auglcH  to  the  first  Next,  splintered  |K)rtion< 
of  bone  should  be  cui-efuUy  broken  away  with  the  fingers,  until  the 
opening  becomes  sufliciently  extensive  to  permit  the  iutrotluction  of 
the  half-hand.  In  tearing  away  the  viscera,  the  fingers  may,  if  neces- 
sary, be  aided  by  the  vol ael la-forceps.  The  alKlominal  cavity  may 
be  reached  directly  through  the  thorax  by  pt^^rforation  of  the  dia- 
phragm, or  a  fresh  opening  may  bo  made  through  the  aMominal  walls. 

After  evisceration,  the  riHluoed  hulk  of  the  child  remlers  it  jmis- 
sible  to  proceed  directly  to  seize  the  feet  and  perform  version.  This 
method  is,  however,  generally  diflitiult,  and  endaugcra  the  distended 
cervix  and  lower  uterine  segment.  If,  therefore,  the  shoulder  is  high 
up,  the  hreerh,  which  is  ea.sily  readied,  should  Ik'  drawn  down  with 
the  fingers  or  the  blunt  hook,  in  imitation  of  the  mode  of  delivery  in 
Bpontjincous  version.  When,  however,  an  arm  presents,  and  the  slionl- 
der  is  crowded  into  the  jfelvis,  the  child  may  be  drawn  through  doubled 
npon  itself,  a»  in  spontaneous  evolution. 

Decapitation. — Whenever,  in  neglected  transverse  presentations,  the 
neck  can  bo  ettsily  reached,  decapitation  furnishes  the  simplest  and 
mildest  plan  for  overcoming  the  dilficuUies  which  prevent  delivery. 


<^ 


Pio.  IM.— Braun't  dMApliatlur  hook. 


Decapitation  may  bo  effected  in  a  number  of  different  wav*s  : 
1.  Draw  upon  the  prolapsed  arm  to  bring  the  neck  well  »lown  ar 
within  reach.     Pass  the  finger  or  a  blunt  hook  around  the  ueek,  and 
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tiien,  ^a^e^ll'.y  guarding  the  jiointa,  divide  with  a  strong  pair  of  scissors 
bv  a  «erii«  of  short  movements  the  soft  struoturos  and  the  vertebral 
column. 

2-  In  many  cases  the  division  of  the  nock  can  be  ntlvantiigeonsly 
•ocomplittlied  by  Hraun's  detrolUtor.  This  instrument  is  a  modtliea- 
tion  of  the  blunt  ho<tk.  The  terminal  pnrtion  is,  however,  bent  at 
nearly  an  acute  angle. 
It  is  likewise  flattened 
from  side  to  side,  and 
ends  in  a  hiitton-shuiH'd 
extremity.  The  hundlo 
is  fixed  at  a  right  angle, 
and  U  eapablc  of  im- 
[Hirtiug  to  the  instni- 
ment  powerful  leverage 
movements.  In  em- 
ploying the  decollator, 
tlie  index  and  miildlc 
fingers  of  tlie  left  hand 
should  encircle  the 
child*8  neck  from  be- 
hind, while  the  thumb 
is  plac-ed  upon  the  an- 
torior  surface.  The 
neck  should  then  be 
firmly  grasped  and 
drawn  down  into  the 
pelvis  as  far  its  pos- 
sible. The  decollator 
should  be  passed  up 
flat  under  the  sym- 
physis pubis  along  the 
thumb  of  the  opera- 
tor, until  the  button- 
end    has   a<lvan('LHl  far 

enough  to  l)e  turned  to  the  rear  over  the  neck.  Finally,  the  in- 
stniment  should  be  seized  hy  the  handle  with  the  right  liand,  and 
rotated  to  and  fro,  while  tractions  are  simultaneously  made  in  a  down- 
ward direction.  It  i^  surprising  how  quickly,  as  a  rule,  the  spinal 
column  may  be  divided  by  this  mantL'Uvre.  Aft^r  the  separation  of 
the  vertebra?,  care  must  be  taken  not  to  draw  down  with  too  much 
force,  lest  the  integuments  and  soft  structures  yield  suddenly,  and 
violence  be  done  by  the  rapid  withdrawal  of  the  instrument.  This 
ident  may  be  avoided  hy  using  moderate  tractions  aud  dividing  the 
remnant  of  the  tissues  with  a  pair  of  scissors.     The  decapitating 


Kia.  lli7.-BniaD*a  method  of  decapitation. 
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hook  of  Ramsbotham,  which  is  curved,  and  has  a  cutting  edge  npon  the 
concave  part,  is  more  dillicult  to  appl^',  and  is  a  less  safe  iikjirumcni  in 
tmskillful  hands. 

3.  Pujut  uriginaUtd  un  ingenious  method  of  decapitiition,  which,  ia 
default  of  special  tnairumente,  is  capable  of  rendering  valuable  service. 
It  coDBists  in  passing  a  strong  cord  around  the  child*8  neck,  and,  b)*n 
sawing  movement,  cutting  through  the  parts.  The  vagina  should  k 
protected  by  a  specnhim  fnim  the  friction  pnjduced  by  the  to-and-fm 
movement  of  the  string.  The  chief  difficulty  of  the  oiteration  lies  in 
getting  the  string  around  the  neck.  Pajot  caused  a  groove  to  be  made 
upon  the  concave  surface  of  the  blunt  book  which  forms  a  coutftout 
attachment  to  one  of  the  handles  of  the  ordinary  Frencli  fore<i* 
Through  this  groove  he  passt!:^  a  string,  to  the  end  of  which  he  fa^U'tis 
a  round  lead  bullet ;  when  the  blunt  book  is  adjusted  aboat  the  child'* 
neckf  the  weight  of  the  bnllet  draws  the  cord  downward  so  that  it  can 
be  reached  by  the  baud  of  the  operat-or.  Dr.  Kidd  recommends  atunh- 
ing  a  string  to  an  elastic  catheter  armed  with  a  strong  stylet ;  then, 


Fia.  IW.— EmbiTotODie  oC  P.  Thomaa. 


after  imfmrting  to  the  instrument  the  proper  curve,  it  should  t>e  pSBwd 
around  the  chiUPs  neck,  and,  as  it  is  withdrawn,  the  string  should  be 
used  to  drug  a  strong  cord  or  the  cliain  ecrasetir  into  place. 

Still  more  ingenious  is  the  embryotome  of  Pierre  Thomaa,  coiisirt- 
ing  of  two  blades  modeled  after  a  somewhat  exiwnaive  instrument  de- 
vised by  M.  Tamier.  The  curved  blade  should  be  passed  poetorioriy 
opposite  the  sacrum.  The  straight  blade  should  be  introduced  in  front 
directly  beneath  the  pubic  bones.     When  adjusted,  the  extremities  of 
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tho  blades  ore  in  apposition.  Both  blades  contain  a  grooved  canal.  A 
piece  of  whalebone  urmed  witli  an  ivory  kriol)  is  thon  introduced  into 
the  canal  of  the  straight  blade,  while  a  long,  flexible  piece  of  whale- 
bone provided  with  an  ivory  ring  is  paHsed  into  tlio  canal  of  the 
poeterior  cun*©d  blade.    The  descent  of  the  posterior  whalebone  fur- 
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Tta.  109.— Embryotomc  adjusted  around  tbe  DWk  of  tbe  clilld. 

fktobee  the  evidence  that  the  canals  of  the  two  blades  are  in  apposition, 
and  that  the  longer  piece  has  entered  the  posterior  canal.  When  the 
circuit  ifl  completed,  a  loop  of  cord  is  pasaed  through  an  eyelet  in  the 
end  of  the  whalebone,  and  serves  as  an  attachment  to  a  chain-saw, 
which,  as  it  is  drawn  upward,  leaves  the  groove  an<i  encircles  the  child's 
neck.  In  decapitating  the  child  by  a  to-and-fro  movement,  the  aoft 
parts  arc  protected  by  the  blades  of  tho  embryotome. 


436 


OBSTETRIC  SURGERY. 


CHAPTER   XXm. 

CESAREAN  SECTION.— OPERATIONS  OF  THOMAS  AND  PORRO. 

Cesarean  section.  —  History.  —  Indicutiuns.— Operation. — A ftor- treatment.— Prof* 
nusia. — Operation  of  Porro. — Operation  of  Thomas. 


The  Cssarkjln  Sectiok. 

The  terra  Cmsarean  section  is  applied  Uy  cases  in  which  the  f{£ttu 
is  remove<l  from  the  mother  by  an  inciaiou  made  through  the  abdomi* 
nal  and  uteriue  walls. 

Although  the  operation  prettmda  to  great  antiquity,  the  earlier  his- 
tories uro  prubably  of  mythical  origin.  The  supposed  refurfiiees  in 
the  Taltnud  are,  according  to  Kodenst^in,  mistranslatione  of  the 
text.  The  uaiue  authority  tiuggeats  that  even  the  lex  regis.,  attributed 
to  Nuina  Pompilius,  which  makca  it  obligatory  upon  the  phydiciau  to 
remove  the  child  by  abdoniiual  section  in  ca*ie  the  mother  dies  during 
pregnancy,  was  really  added  to  tlie  Roman  law  in  the  middle  ages,  with 
the  intention  of  giving  force  to  the  decretals  of  the  Church,  which 
sought,  through  the  Cieaareaa  section  upon  the  dead,  to  rescue  the 
child  for  the  rit*;  of  baptism  before  its  life  became  extinct  During  the 
sixteenth  ooutury  there  seems  no  reason  to  doubt  the  autheuticity  of 
certain  cases  of  laparotomy,  performed  during  the  life  of  the  mother, 
for  the  removal  of  the  ftetua  in  extra-uterine  pregnancies.  In  1581 
Pran<;oi8  Rousset*  published  the  histories  of  fuiirteeu  successful  C»aa- 
rean  sectii>ii8,  six  of  which  were  said  to  have  been  jwrformod  upon  Uie 
same  individual.  These  crises  were  repeated  from  hearsay,  and  from 
accounts  taken  from  letters  written  by  friends.  Their  genuinenefls 
was  challenged  at  the  time  of  pnblic4ition  by  the  opponents  of  tb« 
operation,  and  they  are  now  generally  regarded  as  resting  upon  quea- 
tiomible  authority.  The  first  operations  mentioned  after  the  publica- 
tion of  Koussot*s  work  are  said  to  have  proved  fatal.  The  earliest  wi*H- 
authentiouted  record  of  Cfcsare^n  section  comes  Uy  us  from  Oermany. 
It  was  performed  in  Wittenberg,  by  Trautnmnn,  in  IGlu.  The  patienl 
lived  from  the  21st  of  April  to  the  lUth  of  May.  Scarcely  any  doubt 
was  eutertaiue<l  of  her  recovery,  when  she  was  suddenly  sciw>d  with  ■ 
fainting-fit  and  died,  contrary  to  all  expectation,  iu  about  half  an 
hour. 

ITntil  a  very  recent  date  the  Gsesarean  section  was  justly  regarded  » 
one  of  the  most  hazanlous  oiHTations  in  surgery.  Micbaelisf  cotlecM 
258  authentic  cases,  of  which  o4  jjor  cent  ended  in  recovery.    Kayser^ 

*  RnussKT.  TrniU  notivmu  de  rhystorotomotokic.  ou  enfAtit^ment  C^tariaiuMV 
f  Mi<:HAiiLis  Abhuiuhunfccn  uu»  tlem  Gebiete  dor  tieburtshQlfo,  1883. 
X  Kavseb,  De  Eventu  Sectionls  Ca'SoriK. 
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atided  80  now  coaos  to  those  reported  by  Miohaelis,  and  reduced  the 
recoveries  to  38  per  cent.  Mayer*  gathered  1,005  cases,  with  54  per 
cent  ret«)verics.  I*ihun-l)ufeilhny  f  eollefted  88  ca^cs,  published  be- 
tween 184o-'40,  of  which  57  per  cent  ended  in  recovery.  Dr.  Harris 
(1888)  ftathorod  with  great  industry  the  historieB  of  153  caaes  per- 
formed l)y  the  older  methfjds  in  the  United  States  56  of  wliich,  or 
nearly  37  per  cent,  ended  in  recovery.  Under  this  showing  it  will 
be  seen  that  at  best  fully  one  half  of  all  the  C'ieaarean  operations  ended 
fatally.  Spaeth,  writing  before  the  couHcrvativc  o]>eration  of  S&nger 
had  changed  tlie  results  of  praotiee,  said  that  there  Iiud  not  been  a 
single  case  in  the  lying-in  hospitid  in  Vienna  during  this  century  in 
which  the  mother  had  survived.  Bnudon,  writing  in  1873,  said,  "  In 
Parid  there  has  not  been  one  snccesaful  CAse  in  eighty  years,  though  in 
the  pre«?nt  century  the  operation  has  been  performed  on  perhaps  aa 
many  an  fifty  women," 

The  re8]>on9ibilit}'  for  these  results  was  duo,  in  the  first  place,  to 
tic  infection,  the  evils  of  which  were  especially  experienced  in  hos- 
pital practice,  and  to  the  postponement  of  the  operation  until  death 
impended.  What  wa--^  jtoasibte  after  eliminating  these  element*  of 
danger  even  with  barbaric  methods  of  surgery,  wjis  shown  in  a  report 
by  Harris,!  in  which  he  gave  the  history  of  nine  women  whose  wombs 
had  been  rip|>ed  up  in  a<lvanced  pregnancy  by  the  horns  of  infuriated 
cattle,  with  the  survival  of  four  women  and  four  cialdren.  Again, 
in  six  cases  of  solf-irillieted  Ciesureun  section,  five  of  the  women  re- 
covered. 

Of  hardly  less  importance  in  blocking  progress  was  the  persifitent 
vnperstition  that  the  alternating  contraetions  and  relaxations  of  the 
nt4*rus  forljade  the  employment  of  the  uterine  suture.  Consequently, 
the  uterine  incision  was  left  to  gape,  and  closure  in  favorable  cases  was 
nsnally  efTc^ttyl  by  an  ailhe^ive  inflammation  which  united  the  uterine 
to  the  aMominal  walls.  According  to  Siinger,  only  one  instance  is 
known  where  complete  union  took  place  thronghout  the  length  and 
depth  of  the  wound.  Sometimes  cicatricial  tissue  extended  the  length 
but  not  through  the  thickness  of  the  incision,  and  was  of  a  callous 
consbfteucy ;  in  others  the  line  of  union  was  at  points  of  extreme 
tennity,  disposing  to  hernial  protrusions,  and  in  8nl)«e<[nent  pregnan- 
cies to  nipture;  while  in  others,  again,  union  took  place  at  intervals 
only,  with  the  formation  of  fistulous  openings,  communicating  with 
the  abdominal  walls,  or  with  circumscribed  cavities  in  the  abdominal 
incloflure.  Yet  so  strong  are  old  prejudices,  that  even  recently  Porro's 
proposition  to  avoid  the  risks  of  the  gaping  of  the  ntorine  wound  by 

♦  Maver.  notic«  by  Bromcisl.  Wien.  mod.  M'och..  1888,  No.  67 
f  PiRiV-Pui'KiLHAT.  An-h.  Gi'n.  <le  Mi'tl..  !(*(!!.  t.  ii. 

t  ItAitRis,  Citrtlp-horo  I/KccTAlions  of  the  Abdomen  and  ITtenis  in  Pregnant 
Woraeo,  Am.  Jour.  ObsU.  July,  1887. 
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the  removal  of  the  entire  uterus,  was  accepted  as  a  surgical  necessitr. 
ludeed,  it  baa  been  in  this  country  chiefly,  where  tradition  exerts  a 
feeble  influence,  that  prior  to  the  ap^wirance  of  Siiuger'a  exhauslive 
(inonogruph  tbe  suture  enjoyed  anything  like  a  fair  triaU  and  SingtT 
strongly  re-enforced  liis  argument  in  favor  of  its  employment  by  the 
succeBBes  obtained  through  its  agency  by  PoUn^  Brickell,  Jenks,  and 
Lundgren. 

The  improved  Csesareau  section  of  the  present  day  is  baaed  upon 
an  early  resort  to  the  operation  before  tlie  patient's  strength  is  ox- 
hftustetl  by  lengthy  labor  and  the  futile  resort  to  measures  to  extract 
the  chiUl  by  the  natural  passages;  upon  the  complete  closure  of  the 
uterine  wound,  and  upon  the  employment  of  aseptic  precautions,  «tch 
as  are  commonly  used  in  abdominal  surgery.  Sanger  is  justly  reganled 
aa  its  founder,  for  though  others,  and  notably  Harris,  in  tliis  country, 
lia<l  insisted  upon  the  importance  of  the  same  factors,  tlie  great  body 
of  tbe  profession  was  still  engaged  in  the  task  of  showing  tliat  the 
Ga^arean  aection  liad  profited  nothing  by  the  recent  advances  in  surgi- 
cal science  when  Sanger's  work  *  was  published.  The  latter  at  once 
awakened  the  donnant  interest  of  the  profession  on  tlie  subject  Its 
challenge  to  test  the  question  of  the  practicability  of  the  Cwsareau 
operation,  as  modified  by  modem  principles,  met  with  a  ready  re- 
sponse, and  tbe  triumphant  reinstatement  of  the  measure  in  the  do- 
main of  logitiniate  surgery  followed.  Since  then  the  mutilating  oper- 
ation of  Porro  haii  been  restricted  within  narrow  limits,  and  tlie  croak- 
iugs  of  the  auti-Ca^irean  school  are  no  longer  heard. 

Indications  for  the  Gssarean  Section.  —  As  even  tlie  improved 
Ciesarean  Beetiou  is  a  haziirdoua  opemtion,  its  porformanco  is  chiefly 
justifiable  in  cases  in  which  craniotomy  and  the  delivery  of  the  child 
by  the  natural  passages  involve  the  life  of  the  mother  in  still  gre»iter 
peril.  It  is  indicated,  therefore,  in  extreme  degrees  of  pelvic  contrac- 
tion, in  the  case  of  solid  tumors  which  encroach  upon  tbe  pelvic 
space,  and  in  advanced  carcinomatous  degeneration  of  the  cervijc. 

The  Citsareau  soction  is  permissible  if  the  mother  is  moribnnd 
and  the  child  is  known  to  be  alive,  where  rapid  delivery  by  the  natural 
passages  is  impossible  It  may  be  undertaken  at  tlie  mother's  request 
if  otherwise  delivery  can  not  be  accomplished  without  the  sacrifice  of 
the  child.  If  in  any  case  the  decision  is  left  to  the  physician,  ho 
ehonld  regard  the  welfare  of  the  mother  as  of  paramount  importance. 
It  has  been  said  that  if  a  woman,  knowing  herself  to  be  incapable  of 
bearing  living  children,  expost^s  herself  to  the  repetition  of  pregnancy, 
it  bccomcts  the  duty  of  the  pby^^ician  to  perform  the  Ciesarean  section 
in  the  interest  of  the  child.     The  duty  of  the  physician  is,  however, 

•  SXnoeh,  The  Caewnian  in  Caws  of  Uterine  Fibrora»U ;  Critiofsins,  Studies,  and 
Propositions  for  the  Iruprovement  of  the  Cesarean  Section. 


CESAREAN  SECTION.— OPEBATIONS  OP  THOMAS  AND  PORUO.    459 

to  hia  patient  He  u  not  to  oonstitnto  hinisolf  either  judge  or  exe- 
cwtion*^r. 

Operation.  —  The  success  of  Csesarean  seotion  depends  in  large 
measure  upon  the  control  which  the  obstetric  surgeon  possesses  over 
the  conditions  under  which  the  operation  is  performed.  When  it  is 
prncticable,  tlie  patient  should  ho  prepared  for  tlie  operation  by  full 
baths,  by  disinfecting  vaginal  douches,  by  laxatives,  by  diet,  and  by 
tonics. 

The  most  suitable  time  to  operate  is  after  dilatation  has  begun,  but 
previr>«s  to  the  rupture  of  the  membranes :  after  dilatation,  because  it 
is  desirable  to  pronde  a  free  outlet  for  the  uterine  discharges  snhse- 
qncnt  to  the  operation,  and  because  the  retraction  of  the  uterus  after 
dpliTcry,  which  furnishes  the  most  efficient  means  of  controlling 
h«imorrhage  from  the  uterine  wound,  is  best  secured  if  the  o))eratiou 
IB  performed  at  a  time  when  the  contractions  are  strong  and  frequent; 
previous  to  rapture,  bt^cause  there  is  then  greater  probability  of  finding 
the  child  alive  and  the  maternal  tissues  uninjured.  Unless,  too»  the 
head  or  breoch  protrudes  spoutAneously  through  the  incision  made  in 
the  uterine  wall,  the  delivery  is  much  more  readily  performed  while 
the  membranes  are  intact  than  after  the  uterus  has  retracted  firmly 
down  upon  the  ehild*8  body. 

The  necessary  preparations  should  meantime  bo  made,  and  selected 
MSistAntfi  should  have  explained  to  them  their  respective  duties.  There 
should  bo  one  asf^istaiit  to  take  charge  of  the  anu;stlicsia,  otic  to  hold 
the  ateruB  after  tt  has  been  turned  out  of  the  abdominal  cavity,  one  for 
the  inKtniments,  one  to  take  charge  of  the  newborn  child,  and,  if  still, 
to  aid  in  its  resuscitjition,  and  a  trained  nurse  to  wash  and  keep  account 
of  the  sponges. 

Few  instruments  are  required.  The  entire  armamentarium  should 
consist  of  one  or  two  scalpels,  a  pair  of  blunt-pointed  scissors,  a  half- 
dozon  compression  forceps,  a  necdlc-holder,  curved  needles,  an  irri- 
gator, a  jtowder- blower,  aseptic  towels,  and  vessels  containing  an  abun- 
dance of  warm  earbolized  water.  The  sponges  should  be  aseptically 
cleaned*  and  carefully  counted.  A  piece  of  rnbber  tubing  will  bo 
needed  to  place  around  the  lower  nterine  segment  to  control  the  hem- 
orrhage when  the  iitcrua  is  inriscd.  For  ligatures,  silver  wire.  silk,  and 
catgut  have  each  tlieir  advocates.  At  present  silk  is  favored  by  Sanger, 
Kelley,  and  others,  as  the  preferable  material — a  choice  in  which  I 
personally  concur.     At  the  time  of  operation  instruments,  sponges, 

•To  render  H(Km^r^  useptio  they  *thould  first  bo  boiled  in  a  weak  solution  of 
•ndo,  and  witghcil  (int  in  IxiiJwl  wnler.  They  should  then  be  Boakod  for  twii  hours 
in  A  »o!ntion  of  pernfuingiiiuit«  of  potash  ( 1 :  4,000).  and.  aftvr  repeated  washings  in 
ft  fcnir-pcr-<*ent  solution  of  h,Tpo«ulphitc  of  soda,  to  which  three  to  four  per  cent  of 
muriatic  aeid  has  liccn  added,  should  be  prcMTved  in  a  flve-[ier-cent  solution  of 
GwboUc  acid.    Zwcifel,  Arch.  f.  Oyn.,  vol.  zzzi,  p.  204. 
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-wire,  and  eilk  should  be  placed  in  a  two-per-ceut  solution  of  carbolic 
acid. 

The  opemtor  and  hU  immediate  assistanta  ehould  thoroaghly  wuli 
their  hand^  and  forearms  with  soap  and  wutor.  The  nails  should  Iw 
cleaned  with  a  nuil-briwh  and  uail-cleaner,  and,  after  removing  saiwua- 
oeoufl  materials  with  alcohol,  the  Itanda  and  arma  should  be  bathed  for 
several  minutes  in  1 :  1,0(X)  solution  of  corrosive  sublimate.  Duriogthe 
oporatiou  clean  white  aprons  should  be  worn. 

Preliminary  to  the  operation  the  ]>atient^s  bowels  ami  bludder 
Bhould  bo  emptied,  and  the  vagina  should  be  douched  with  a  five-per- 
cent solution  of  carbolic  acid.  During  the  induction  of  antt*sLhi?«ia 
pains  should  be  takun  to  make  sure  that  the  auscultatory  signs  of  fcetal 
life  are  present.  iUter  the  puiicnt  has  hoen  placed  upon  the  tabic 
the  pubes  should  be  shaved,  and  the  abdomen  should  be  cleansed  in 
the  usual  manner  with  soap-suds,  corrosive-sublimate  solution,  and 
ether. 

The  abdominal  incision  should  be  made  to  extend  from  a  jwini 
above  the  pubes  to  one,  three,  or  four  inches  above  the  navel.  At  this 
stage  it  is  convenient  to  pass  a  half-dozen  long  wire  sutures  through 
the  upper  portion  of  the  incision.  Kor  the  moment  the  ends  should  Ik* 
left  free.  The  child  can  be  removed  from  the  uterus  in  sitiu  in  which 
case  an  assistant  should  take  pains  to  keep  by  externa!  pressure  the 
abdominal  walls  in  cl4)Si?  contact  with  the  surface  of  the  uterus ;  but  it 
is  a  givat  convenience  lirst  to  turn  the  uterus  out  of  the  abdominal 
cavity.  This  is  accomplished  without  much  difficulty,  hy  first  tilting 
the  uterus  so  as  to  cause  its  left  border  to  present  at  the  iucisiou,  aud 
then  pressing  the  abdominal  walls  backward  over  the  u  terns.  As  it 
emerges  the  assistant  sliould  envelop  it  in  a  warm  carbolized  towel, 
and  hold  it  at  nearly  right  angles  to  the  abdomen.  The  operator  now 
tightens  the  sutures  in  tlie  alHlominal  incision  to  retain  the  int4*stiues, 
and  places  a  Hat  sponge  beneath  tho  abdominal  walls  behind  the  utenis 
to  prevent  the  entrance  of  fluids  into  the  ijcritoneal  cavity.  The  rub- 
ber tubing  should  be  placed  loosely  around  the  lower  uterine  segment 
beneath  the  presenting  part,  or,  where  there  are  plenty  of  assistants, 
manual  compression  applitnl  to  the  cervix  may  be  employed  to  contnvi 
ha?mon-hage.  I  prefer,  instead  of  Iwginning  at  the  fundus,  by  a  series 
of  rapid  litrokcs  hrst  to  make  a  small  incision  down  to  the  membranes 
in  the  median  line  just  above  the  lower  segment,  and  then  to  extend  the 
incision  rapidly  upward  with  a  pair  of  blunt-pointed  scissors.  If  th 
placenta  is  encountered,  it  should  be  detached  with  the  lingers 
pushed  to  one  side.  The  uterine  incision  should  1>e  between  four  and 
five  inches  in  length.  If  the  membranes  are  intact,  they  should  bo  rupt- 
ured, and  t!ie  child  should  be  rapidly  extracted.  The  rubber  lignture 
should  be  tightened,  if  necessary,  to  control  bleeding.  As  the  utcru* 
letracts,  the  assistant  sees  that  the  abdominal  incision  is  kept  in  close 
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contact  with  the  uterioe  surface.  With  a  little  care  no  blood  or  flaid 
need  oblaiii  eutrauoe  iuto  the  abdomen  during  the  entire  ojieration. 

In  many  cases  the  membraues  peel  off  intact  with  slight  traction, 
and  come  away  with  the  placenta.  Adherent  portions  of  dccidua 
should  be  carefully  detached  with  the  fingers.  I  have  found  it  easy  to 
VMh  out  the  uterine  cavity  with  a  disinfectant  fluid,  by  placing  the 
iirigator  nozzle  in  the  wound  and  pre.s8ing  the  cut  surfaces  together 
wliilp  lo<je€ning  for  the  moment  the  clastic  ligature.  The  pressure  of  tl»© 
hands  prcTentii  haemorrhage,  and  the  stream  patues  out  unimpeded 
through  the  vagina.  When  ttiis  has  been  done  the  uterine  cavity 
should  1h>  8j>onged  nearly  dry  and  the  inner  surface  jwwdercsd  over 
witli  iodoform  by  means  of  an  insufflator. 

The  uteriue  incision  should  be  closed  by  two  seta  of  sutures,  a 
stronger  one  of  wire,  silk,  or  catgut  for  the  muscular  stnictui-es,  and  a 
fine  one  of  silk  or  catgut  to  approximate  the  peritoneal  bordei-s.  The 
mtucular  sutures  should  be  introduced  one  half  inch  from  tlio  borders 
of  the  incision,  and  passed  obliquely  donnward  to,  but  not  including, 
the  decidua.  Of  tht*8C,  eight  to  twelve  are  usually  nct'ciwary.  For  the 
peritODKUm  I  have  used  an  interrupted  suture  of  tine  silk,  and  hare 
emploTed  wjth  great  satisfaction  the  Lcmbert  stitch  to  secure  close 

on.     Leopold  advocates  catgut  for  both  deep  and  8u|>i^rf)cLal  suturcfi, 

tlie  ground  that  they  produce  less  subsequent  irritation ;  but  care 
must  be  taken  to  secure  catgut  of  good  quality,  and  to  tie  the  deep 
sntures  with  three  knots. 

After  the  suturing  is  completed  a  hypodermic  injection  of  the 
flnid  extract  of  ergot  should  be  made  iuto  the  skin  of  the  outer  surface 
of  the  thigh.  The  elastic  ligature  sliould  then  be  lot>sened,  and 
Duuiual  compression  maintained  until  firm  contractions  have  been 
Mcnred.  After  replacing  the  uterus,  the  abdominal  wound  bhoutd  be 
clotted  without  haste,  and  with  punctilious  oare.  A  full  antiseptic 
dressing  should  be  applied.  The  patient,  finally,  should  be  ]>laced  in 
bed  with  hot  bottles  around  her,  and,  in  case  of  failing  heart-action, 
the  usual  restoratives  should  be  applied. 

As  vomiting  uftt»r  the  Cii^sarean  section  is  rare,  the  administration 
of  liquid  food  by  the  stomach  is  possible  almost  from  the  first.  Tym- 
panites is  sometimes  distressing,  but  can  often  be  relieved  by  injections 
of  soap-suds  in  cliamomilc  infusion,  while  in  severer  cases  a  calomel 
laxative  may  be  administered  (gr.  ijss  every  five  lionrs  until  action  is 
produced).  The  alnlominal  stitches  should  be  removed  from  the 
twelfth  to  the  fourteenth  day.  In  favorable  cases  the  patient  may  sit 
Dp  by  the  middle  of  the  third  week. 

Trained  nursing,  frequent  nsits,  and  promptness  in  meeting  emer- 
gencies count  for  much  in  securing  favorable  results. 

In  couctusiou,  it  may  be  proi)€r  to  state  that  if  the  patient's  con- 
dition at  the  outeet  is  fairly  good,  and  the  operation  is  performed  with 
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every  attention  to  detail,  such  as  a  well-equipped  hospital  rpndcn 
possible,  and  the  after-management  is  intelligently  conduct<Kl,  tho 
prognosis  is  hardly  douhtful.  Recovery  will  almost  certainly  follow. 
and  a  new  triumph  will  add  to  the  fame  of  Sanger. 

But  if  the  patient  has  been  operated  upon  in  hor  own  home^  after  a 
lingering  labor,  without  needed  assistance,  perhaps  by  the  light  of  a 
kerosene  lamp  and  with  prepanitions  of  a  make-shift  character,  and 
after  the  work  is  ended  she  is  left  to  the  care  of  iguorant,  jircjuiiicod 
persons,  it  may  he  proper  to  call  the  operation  by  the  name  of  Sanger, 
but  recovery,  if  it  occurs,  must  bo  regarded  a*  partaking  of  the  nature 
of  a  miracle. 

Porro's  Operation,  or  Ovaro-Hystorectomy. — The  characterifltic 
feature  of  the  Porro  operation  consists  in  the  removal,  after  the  per- 
formance of  the  (.'(esarean  section,  of  both  uterus  and  ovaries.  As 
the  result  of  experimeutin  upon  animals,  itci  theoretical  practicability 
was  demonstrated  as  early  as  1769  by  Cuvnllini,  and  later,  in  1823,  by 
Blundell.  0.  Ph.  Michaelis,  in  1809,  after  referring  to  the  danger 
from  reaction  following  injury  to  any  of  the  abdominal  viscera,  goes 
on  to  say:  "That  the  danger  specially  depends  upon  this  reaction, 
we  see  not  ouly  from  the  often  greater  associated  disorders  in  other 
organs,  but  from  the  experience  that,  when  the  uterus  has  been  re- 
moved so  that  the  reaction  in  other  orgims  falls  away,  the  danger 
appeal's  to  be  much  lessened.  Several  cases  are  known  where  the 
nterus  has  been  excised  by  ignorant  t>ersou8  without  the  octairrence 
of  violent  disturbances  [Zuf^e].  ...  It  is  a  question*  therefore, 
whether  the  desarean  section  would  not  be  rendered  less  dangerous 
by  connecting  with  it  the  extirpation  of  the  uterus."  The  ablation  of 
the  utenis  after  Csesarean  section  was  not,  however,  actually  executeil 
upon  the  living  human  female  until  18(t8.  The  first  openition  was 
performed  by  Dr.  Horatio  R.  Storer,  of  Boston,  in  the  case  of  a  patient 
whi>fic  delivery  was  rendered  impossible  by  the  natural  passages,  owing 
to  a  large-sized  fihro-cystic  tumor  blocking  up  the  pelvic  cavity.  The 
hemorrhage  wliich  followed  the  incision  into  the  uterine  cavity  prov- 
ing frightful.  Dr.  Storer  ligatured  the  cervix,  and,  having  applied  the 
chain  Scraseur,  slowly  removed  the  mass.  Both  the  child  and  placenta 
were  in  a  state  of  decomposition.  The  patient  lived  sixty-eight  hours. 
At  the  time  of  the  occurrence  the  hardihood  of  the  operator  was  the 
subject  of  a  good  deal  of  unfavorable  comment. 

In  1874  Professor  Edward  Porro,  of  Piivia,  having  succeeded  in 
preserving  the  lives  of  animals  from  wliich  he  had  removed  tlie  gravid 
nterus,  decided  that,  as  soon  as  a  chance  otfered,  he  would  add  to  the 
Csesarean  section  as  a  completive  measure  the  ablation  of  the  utems 
and  its  appendages.  The  sought^for  opportnnity  presented  it«?lf  on 
the  2l8t  of  May,  1876.  The  i>atieut  had  a  rachitic  pelvis,  with  an 
antero-posterior  diameter  reduced  to  one  inch  and  a  half.     The  ohUd 
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was  extnicto<i  living,  and  the  mother  survived.  After  the  puhlictttion 
of  Porro'a  report,  the  two  Krauns  iitnl  Spaeth,  of  Vienna,  where  the 
Csearean  seotiou  had  been  proverbially  fatal  (no  case  saved  iu  thia 
century),  resolved  to  give  the  new  operation  a  trial.  Sjiaoth  led  off 
with  a  anccoas  in  June,  1877. 

In  1888  C.  Braun  von  Fcmwald  had  operated  twelve  times  with 
eight  recoveries.  Breisky  operated  seven  times.  All  hiscw^etirecovereil. 
So,  too,  Leopold  lias  had  eight  crises,  with  eight  recoveries ;  Krassawskyi 
five  caaea,  with  one  death;  Frank,  six  cases,  with  one  death;  Fehling, 
Ato  cases,  with  one  deatli ;  Tait,  seven  cases,  with  one  death ;  and  iu 
the  8anta-Cuterina  Hospital,  in  Milan,  ten  women  were  saved  in  thir- 
teen operations.  Bat  while  in  practiced  hands,  with  favorable  sur- 
roandings  and  skilled  aasistanU,  the  results  have  been  brilliant,  all  op- 
erators have  not  been  so  fortunate.  Titus,  Dr.  K.  P.  Harris,  who  lias 
with  untiring  zeal  made  all  questions  connecte<l  with  the  C'Gesarcan  sec- 
tion his  peculiar  province,  informs  mo  that  the  number  of  operations 
performed  to  March,  1885,  in  which  the  ntonis  and  it«  appendages  were 
remove«l  uftiT  the  exlnu'tion  of  the  child,  had  swollen  to  104  (3  mori- 
bund at  time  of  operation),  of  which  70  only  ended  in  recovery,  or  » 
little  over  42  per  cenL  In  a  late  paper*  he  statai  that  in  the  five 
years  ending  with  the  close  of  1889  there  were  reported  158  operations 
with  47  deaths,  or  a  mortality  of  20  per  cent. 

CluLson,  however,  has  collected  45  cases,  reported  between  1887  and 
1889,  with  but  six  deaths,  and  iu  Meyer's  f  st4iti8tic8  for  1890  33  cases 
■re  given,  with  five  deaths;  an  indioition  that  the  ill-success  of  the 
earlier  trials  was  duo  rather  to  faulty  methods  and  to  defective  asejpgia 
than  tu  the  impracticable  nature  of  the  oj>cnilion.  The  inferior  rank 
it  now  occupies  as  com|)ared  with  the  Csesarean  section  is  not  due  to 
its  being  more  dangerous,  but  to  the  fact  that  it  involves  a  serious 
multilation.  The  removal  of  the  uterus  and  its  appendages  as  a 
sequence  to  the  Cresarean  section  is,  however,  indicated  : 

In  osteo-molacia,  owing  to  the  iuJlucnco  of  ovaro- hysterectomy  in 
arresting  that  malady;  in  uterine  atony  following  the  Sanger Cfesareau 
operation ;  iu  cases  where  septic  iufection  of  the  endometrium  has 
occurred  during  labor :  in  new  formations  of  the  uterus,  the  removal 
of  which  is  coincidently  desired;  in  obstruction  to  the  free  escape  of 
the  lochia  due  to  cicatricial  narrowing  of  the  parturient  cimal,  and  in 
complete  rupture  of  the  uterus  with  the  passage  of  the  child  into  the 
abdominal  cavity. 

OporatloD. — The  preparations  and  the  details  of  the  operation  are 
the  same  as  in  Ci»sareau  SLi^tion,  with  the  exception  of  those  which 
have  reference  to  the  ablation  of  tho  uterus  and  the  prevention  of 

•  Status  of  CtPMretin  Surgery,  Gyn.  Trans..  1801.  p.  130. 
f  Jahresbericlit  ncber  die  Fortschrittc  auf  dcm  Oobiote  dor  Gobartsbdlfe  and 
OTTiaek.,  TV  JahrgHOg,  1S91. 
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hicmorrhage.  Carefal  attention  to  the  deUils  of  aotiseptic  snrgprr 
U  eaaeotia]  to  a  saooeaafnl  issue.  In  Porro's  firat  catw  the  u1i(]r>iniiial 
incision  waa  nearly  five  inches  in  length.  After  openiiig  the  uU-rus 
ami  removing  the  foetua,  the  pbifeuta,  and  the  merobmnea,  Porro 
lifted  the  emptied  organ  from  the  abdomen,  and  placed  the  Brrrt-nand 
of  Ciutrat  around  the  lower  segment,  jiint  above  tho  o«  tuUTnum. 
The  tissues  were  then  constricted  uutil  all  haemorrhage  from  the  rut 
uterine  surface  was  arrested.  The  uterus  was  then  cut  away  with  n 
bistoury,  tlie  stump  was  brought  outside  of  the  abdominal  wound,  and 
held  in  position  by  strapping  the  handle  of  the  8errc-n<pud  to  the  pa- 
tient's riglit  thigh.  Muller  modified  Porro's  original  meth<Ml  by  ea- 
larging  the  first  incision  npward  sufficiently  to  enable  au  asststuut  to 
lift  the  uterus  outside  of  the  abdominal  walls,  and  by  apphing  com- 
pression above  the  cervix  (either  the  wire  ccrajfcur  or  the  Ksmarch 
bandage)  before  opening  the  wom!»  and  removing  the  child.  This 
phiu  offers  the  obvious  advantage  of  rendering  the  0[>eration  bloodlcca, 
and  of  making  it  easy  to  prevent  the  entrance  of  the  amniotic  fluid 
into  the  abdominal  cavity.  Breisky,  Litzmann,  Milller,  Taniicr,  and 
Elliott  Richardson,  of  Philadelphia,  found  no  difficulty  iivlhua  dniw- 
iiig  the  uterus  outside  the  abdominal  cavity  ;  S|>aoth,  Wasfleige,Tiboue, 
Chiara,  and  Carl  Braun,on  tho  contrary,  either  encountered  great  diffi- 
culties in  performing  th?  mancpuvre,  or  were  obliged  to  abandon  it 
altogether.  According  to  Harris,  there  have  bwn  forty-two  Porro- 
3Iuller  operations,  with  the  saving  of  twenty-one  mothers  and  thirty 
children.  The  compreasors  which  have  so  far  been  employed  are  the 
CintrAi  Merre-nwttdy  the  ohain  ^rnwtfi/rwith  a  Pean  attachment,  render- 
ing it  possible  after  deta<.*hiug  the  chain  frtmi  the  hajidle  to  maintain 
the  constriction,  the  various  forma  of  win?  ^craseitr,  and  the  elastic 
ligature.  Compi-essiou  should  be  made  slowly,  and  should  not  be  car- 
ried to  the  extent  of  cutting  through  the  peritoneum.  Owhig  to 
the  liability  t>f  wire  to  l)reuk,  groat  care  should  be  taken  in  its  selec- 
tion. In  case  of  accident,  a  second  instrument  should  be  held  in 
readiness. 

Fehling,  whose  excellent  record  we  have  already  noticed,  gives  the 
following  directions:  After  careful  disinfection  of  the  abdominal  sur- 
face, the  incision  should  bo  made  in  the  mtxlian  lino.  As  the  ab- 
dominal coverings  are  for  the  most  part  tliin,  ligatures  are  rarely  ne- 
cessary. The  peritonaeum  should  be  divided  upon  a  groored  director. 
Then  cither  a  meflinn  incisi(m  ia  made  through  the  uterine  vidls  witli 
the  uterus  in  xitu  and  with  the  precautions  against  hffmorrliage  de- 
scribed in  connection  with  the  older  operation,  or,  as  recommended  by 
Muller,  the  uterus,  after  enlarging  the  abdominal  wound,  should  be 
tilted  laterally,  and  witlidrawn  outside  the  abdomen  previous  to  sec- 
tion. An  elastic  ligature,  placed  rapidly  around  the  lower  uterine 
segment,  fnmishes  a  safeguard  against  hKmorrhage.      In   the  Porro 
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operation  proper  the  elastic  ligature  is  umhI  after  removal  of  the  ehild ; 
in  the  Muller  modifieation,  which  Fehlitig  prufers,  the  ligiitiire  is  ap- 
plietl  previouB  to  uterine  section.  In  the  latter  ease  the  child  should 
l:>e  extracted  as  s{»ee<lily  as  [Ktssible,  for  the  sudden  interruption  of  the 
placental  circulation  is  dwidedly  more  dangeroua  to  the  child  than 
wheit  it  takc'9  place  gradually.  The  diameter  of  the  ligature  should  be 
about  one  Ihinl  of  an  inch.  After  the  removal  of  the  child  and  the 
t\iug  of  the  cord,  the  field  of  the  operation  tsliould  be  clcaused  and  the 
■ft«r*birth  should  bo  removed.  Fehling  next  recommends  the  applini- 
tion  of  a  second  ligature  beneath  the  first.  Then  the  nterius  and  ova- 
ries are  to  Ik?  removcil,  the  stump  cauterized,  and  pins  inserted  ahuve 
the  ligatureti  to  prevent  the  recession  of  the  Btunip.  To  insure  the 
speedy  and  coniploto  union  of  the  peritoneal  surfaces  the  latter  ithould 
be  carefully  Htitched  to  the  stump  beneath  the  ligatures.  For  this  pur- 
pose a  round  needle  and  carbolizwl  silk  should  btf  employed.  Single 
autnrea  pawing  througli  tlie  perit^jueal  b<jrder«  and  the  uterine  tissues 
ahould  be  introduced  below  and  to  ilie  sides  of  tiie  stump,  and  two 
sutures  through  the  peritoneal  borders  and  uterine  tissues  upon  the 
upper  surface  of  the  atump.  Above  the  latter  two  or  three  more  sut- 
ure** should  \w  em|>I()yed  to  l)ring  togetlier  the  peritoneal  border  alone. 
The  abdominal  sutiireA  shouM  next  l>c  introduced,  and,  after  a  Hnal 
eleftnsing  of  the  abdominal  canty,  the  wound  sliould  be  closed.  For  a 
dressing  FidiVmg  employs  iodoform,  and  fills  the  fumifl-shaped  frpace 
around  tlic  rumaius  of  the  uterus  with  ehloride-of-zinf  cotton.  Above 
he  places  iodoform  gauze  and  cotton  fixed  in  place  by  means  of  a  wide 
bandage.  The  dressing,  exeept  in  cases  of  bleeding  or  fever,  may  be 
left  undisturbed  for  six  to  eight  days.  The  sejtaration  of  the  stump 
ooctjrs  from  the  twelfth  to  the  fifteenth  day. 

Among  recent  proposed  modificatiims  Sutugin*  recommends,  as  a 
means  of  shortening  the  healing  process,  that,  after  the  separation  of 
the  elastic  ligature,  the  ctump  should  be  firnt  scraped  and  pared  to  se- 
cure a  raw  surface,  ami  that  then  the  Iwr^lers  should  be  closed  by  liga- 
ture. For  a  day  or  two  he  leaves  in  the  lower  angle  of  the  wound  to 
secure  drainage  a  tent  of  iodoform  gauze  about  the  size  of  the  little 
finger. 

Frank  opens  the  abdomen  and  the  uterus  and  removes  the  fcetus, 
then  inverts  the  litems  and  applies  an  elastic  ligatuiT  which  includes 
ovaries  and  corvix  outside  of  the  vagina.  Tlu»  abdominal  wound  is 
next  closed  and  the  uterus  is  amputated  below  tlie  ligsiture.  In  this 
lattt^r  act  the  tissues  are  (irst  iucise<l  down  to  tlie  jwritonwum,  to 
which  a  se|)arute  ligature  of  silk  is  applied.  The  recommendations  for 
this  plan  are  said  to  be  the  simplicity  of  the  technique,  the  rapidity 
with  which  the  operation  can  be  completed,  and  the  minimal  risk  of 
*  SuTcnt**,  Die  Rodoatung  des  Porrostchen  Kaiwrsehniites,  etc,  Centrmlbl.  fQr 
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irxfection.  Frank  haa  operated  eight  times  in  the  manner  described, 
with  the  loss  of  hnt  one  patient.* 

The  intraperitoneal  treatment  of  the  stump,  doing  away  with  the 
dangora  arising  from  necroeiH^  i&  correct  in  principle,  but  up  to  the 
present  has  not  yielded  as  good  results  as  the  extni])eritoueal  method. 
It  is  indicated,  however,  after  the  removal  of  myomuta  imbeddetl  in 
the  pelvic  cavity,  and  in  oases  where  the  Porro  operation  is  employed 
for  uterine  rupture,  when,  owing  to  the  deep  seat  of  the  rent,  it  is  im- 
possible to  form  a  pedicle  of  sufficient  length  to  reach  above  tie  ab- 
domiual  incision. 

The  technique  neccasarily  varies  with  the  conditional  In  general 
terms  it  may  be  stated  that  the  plan  of  operation  consists  in  turning 
out  the  uterus  and  applying  a  double  series  of  ligatures  to  each  of  the 
broad  ligameutj.  Between  the  median  and  outer  ligature  row  the  tis- 
sues  are  then  divided  and  an  elastic  ligature  is  placed  about  the  ccrtix^ 
After  amputation  of  the  uterus  a  wedge-shaped  portion  should  be  ex- 
cised from  the  surface  of  the  stump,  the  cervical  canal  aftfr  thorough 
disinfection  should  bo  cauterized  with  the  thermo-cautery,  deep  catgut 
sutures  should  be  introduced  to  close  the  internal  orifice  of  the  cervix, 
and  deep  and  superficial  sutures  inserted  to  approximate  the  muscular 
and  serous  surfaces  together.  .Yftor  the  removal  of  the  rubber  ligature 
the  sutures  should  be  tightcne<l,  and  new  ones  introduced  if  ooxing 
should  render  the  latter  necessary.  Bleeding  from  the  uterine  artery 
is  best  controlled,  according  to  Fritsc^h,  by  passing  the  central  suture* 
obliquely,  and  iu  such  a  way  as  to  cross  one  another,  thereby  including 
the  vessel  between  tliem.  Fritsch  and  Lohlein  exsect  the  wedge  of 
tissue  from  above  downwani  instead  of  in  a  transverse  direction,  so  as 
to  make  the  line  of  the  approximate<l  surfaces  run  parallel  to  the  ab- 
dominal incision.  Inateail  of  dropping  the  stump  they  sew  its  perito- 
neal surface  to  tlie  abdoininal  peritonanim,  while  sutures  passed  through 
the  abdominal  walls  and  the  extremities  of  the  lino  of  union  on  the 
atump  serve  to  hold  the  line  between  the  cut  surfaces  of  the  abdominal 
wound  and  above  the  peritonajum.  Subsequent  oozing  into  the  perito- 
neal cavity  is  thus  guarded  against,  wliile  the  healing  is  jiromoU-d  by 
suitably  applied  aseptic  dressings,  Pritsch,  before  closing  the  abdomen, 
likewise  employs  a  stit<'h  to  fasten  the  severed  border  of  the  broad  liga- 
ment on  each  side  to  the  peritoneal  surface  of  the  stump. 

In  fibroitla  8eate<i  below  the  pelvic  brim  tlie  cavity  left  after  enucle- 
ation should  be  closed  by  a  series  of  deep  and  superficial  sutures,  or 
where  of  large  size  a  counter-opening  should  be  made  into  the  vagins 
and  drainage  secured  below  by  means  of  iodoform  gauze,  while  the 
peritoneal  borders  of  the  capsule  are  sewed  carefully  together.  In  like 
manner  in  uterine  rupture  when  a  rent  extends  into  the  broatl  liga- 
ment, the  safest  plan  seems  to  be  to  close  the  stump,  after  the  amputa- 
*  Vide  Beaucjuip,  Arch.  f.  Gynaek.,  toL  xl,  p.  !17. 
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lion  of  the  intact  portion  of  the  ut*?ru8  aud  trimming  of  the  torn  bor- 
der in  accordance  with  the  principlea  indicated,  and  then  to  treiit  the 
rent  in  the  ligament  by  a  counter-opening  into  the  vagina,  by  drainage 
below,  and  by  claauro  of  the  t^'ur  in  the  jicritonwum. 

Thomas's  Operation,  or  Laparo-Elytxotomy.— In  Professor  Thomas's 
operation,  the  dangers  of  opening  into  the  pcritonieum  and  wounding 
the  uterus  are  avoided  by  incising  the  walls  of  the  abdomen  in  the  line  of 
Poui>art's  ligament,  lifting  the  peritoneum,  and  dissecting  down  to  the 
vagina,  dividing  the  vagina  transversely,  aud  then,  having  reached  the 
srvix,  extracting  the  child  through  the  passage  thus  artiticially  created. 
The  credit  of  defending  the  practicability  of   the  extraperitoneal 
ry  of  the  child  above  the  pelvic  brim  belongs  chronologically  to 
It  was  the  natural  outc<3me  of  the  teacliing^  of  Aberncthy 
and  Cooper,  to  whom  wc  owe  the  ligiition  of  the  external  iliac  artery 
vithoat  ojiening  the  peritonaeum.     The  vjo/ius  operaitdi  was  carefully 
thoaght  out  by  Uitgen,  aud  was  i)ut  by  him  to  the  practical  test  Octo- 
ber 1,  IS'^l.     The  incision  through  the  vagina,  which  was  ma*io  with 
a  sharp  bistoury  in  a  longitudinal  direction,  was,  however,  followed  by 
fiach  profuse  hiemorrhagc  that  the  operation  was  discontinued,  and 
the   ordinary  Csesarean  section  performed  in  its  place.     The  patient 
died  at  the  eud  of  tifty-eight  hours.* 

In  1823  Baudelocque  the  younger,  unaware  of  the  work  of  his 
lecessor,  adiised  an  incision  down  to  the  peritoneum  along  the 
drnal  edge  of  the  rectus  muscle,  extending  from  the  umbilicus  to 
two  inches  above  the  piibes,  separating  the  peritomeum  from  the  iliac 
I  foMa  with  the  finger  introduced  into  the  lower  end  of  the  wound,  iu- 
ciaing  the  vagina  to  a  length  of  four  aud  a  half  inches,  and  then  leav- 
ing the  expulsion  of  the  child  to  nature,  or  extracting  it  with  the 
l^akort  force)>8.  In  1884  he  published  an  essay  reporting  two  euscs  in 
^^nich  he  bad  tried  his  plan,  mollified,  however,  by  substituting  the 
^^fcnk  incision  of  Ritgen  for  that  along  the  rectus  muscle.  Like  Rit- 
^^Bn,  Kaudelocqne  did  not  complete  \\\i  first  operation,  owing  to  the 
^  extent  of  the  vaginal  hffimorrluige.  In  his  second  case  he  succeeded 
,  delivering  the  child,  which  was,  however,  dead  at  the  time  of  his 
idertaking  the  operation.  Having  accidentally  pricked  the  external 
artery,  Baudelocque  tied  the  common  iliac,  in  order  to  arrest  the 
smorrhage  thence  resulting.  The  hilxir  was  likewise  oomplicateil  by 
invulsions.  Death  took  place  on  the  fourth  day.  The  merit  of  first 
&rformii»g  laparo-elytrotomy  belongs,  therefore,  to  Baudelocque. 
In  1837  Sir  Charles  Bull,  in  his  Institutes  of  Surgery,  suggested 
practically  the  same  plan  of  procedure  as  that  subsequently  advocated 
Dr.  Thomas. 


It 
|^H«dc 

F     two  i; 
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*  Pnr  the  pftrtionUra  of  this  And  th?  succeeding  caActg.  the  writer  is  indebted  to 
llcnry  J.  Gitrrifi-uefl'fl  model  easay  On  Gutro-Elytrotooijr,  N.  V.  Hed.  Jour, 
October  and  Noreaiber,  1878. 
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In  1870  Dr.  Thomati,  who  wiis  nt  tho  time  nnaware  of  the  lubon 
of  his  predecessors,  rend  ft  niemoruble  paiwr  hefore  the  MediaU  Asso- 
ciation of  Yonkerft^  giving  an  account  of,  first,  laparo-elytrotomy  pi-r- 
formed  tentatively  npon  the  cadaver  of  a  woman  dying  in  the  nintii 
mtinth  of  prc>;naney;  and,  second,  upon  a  liviu>(  woman  at  the  end  uf 
the  seventh  mouth  of  pregnancy,  who  had  been  suffering  from  pneu- 
monia for  a  week  or  ten  dayit,  and  was  at  the  time  of  his  visit  in  ar- 
ticulo  mortis.  The  operation  was  undertaken  in  the  interest  of  the 
child,  which  wiis  extracted  alive,  and  survived  about  au  hour  In 
1874  the  «;ii>emtion  waa  repeated  by  Dr.  f5kene.  The  patient  had  beta 
forty-eifiht  hours  in  labor,  and  unsuccessful  attempts  at  delivering  her 
by  craniotomy  had  been  resorted  to.  She  was  suffering  at  the  time  o( 
the  operation  from  exhaustitm  and  shock,  which  j^duaJly  bfcamc 
more  marked,  and  she  died  seven  hours  after.  In  1875  and  in  1877 
Dr.  Skene  had  the  glory  of  successfully  performing  the  operation 
under  circumstances  of  great  difliculty,  unth  the  result  in  each  case  of 
saving  the  lives  of  both  mother  and  child.  In  1877  Dr.  ThomiW  hud 
the  good  fortune  to  obUnii  alike  triumph.  In  England  the  fii>enitinD 
has  been  performed  by  Drs.  Ilinies  atid  Edea,  both  times  in  the  inter- 
est of  the  child,  the  conditiou  of  the  raothera  being  well-nigh  hopele 
Both  children  were  saved.  In  1880  Dr.  Walter  R.  (iillctto*  cxt 
by  laparo-elytrotomy  a  putrid  child,  which  he  wjis  oblige<l  to  perfor 
uud  uxtruct  with  the  cephalotrilw,  the  forceps  and  version  having 
previously  tried  without  success.  The  mother  recovered  with  scarcely 
an  untoward  symptom. 

In  1883  Professor  W.  H.  Taylor,  of  Cincinnati,  operated  with  » 
fatjil  result.  Foix^eps,  craniotomy,  the  crauioclast,  and  version  had 
been  previously  tried  in  vain.  When  laparo-elytrotomy  was  decided 
npon,  tho  patient  waa  much  exhausted,  with  a  verj^  rapid,  feeble  pulse 
and  elevated  temperature.  Tho  patient  died  forty-four  hours  after 
the  operation.  In  the  same  year  Profn.ssor  Jewett,  of  Brix)klyn,  oj)er- 
ated  upon  a  patient  who  had  been  a  week  in  labor.  The  woman  was 
exhausted  by  long  labor,  and  previous  attempt*  at  replacing  the  artn, 
by  the  use  of  forceps  afid  by  attera])ts  at  version.  The  uterus  was  iu  n 
state  of  tonic  contraction,  and  the  soft  parts  were  excessively  oedema- 
toua.  The  child  died  before  delivery.  The  mother  died  seventy  hours 
later  of  acute  septicaemia. 

In  the  year  1885  Drs.  Skene  and  Jewett  o(>erated  each  snooeasfally, 
and  since  then  an  additional  successful  case  has  Iwen  reported  by  Dr. 
McKim.  The  statistictil  results,  therefore,  of  laparo-elytrotomy  are 
the  saving  of  seven  mothers  in  thirteen  operations.  But  in  no  one  of 
the  fatal  cases  were  the  conditions  such  as  to  render  succesa  a  poesi' 
bility. 

*  O11.LKTTE,  A  Successful  Cose  of  Laporo-Kiytrotomy,  Am.  Jour,  of  Obstot, 
January,  im),  p.  98. 
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The  vaginal  hiemorrhage  noted  in  the  cases  of  Hitgen  and  Bande- 

ue  can  apparently  be  avoided  by  tearing  the  vagina  transversely, 
rec^mincndcd  by  Thomas,  in  place  of  inciping  it  with  a  bistour)'.  In 
four  of  the  cuaea  vesi 00- vaginal  fistulse  were  produced,  but  all  healed 
spontaneously.  The  following  description  of  the  operation  is  bor- 
rowed from  the  excellent  essay  of  Dr.  Garriguea,  which  hae  alreotly 
bct-n  quoU'd.  It  has  received  the  sanction  of  Drs.  Thomas,  Skene,  and 
<Tillette,  with  the  exceittion  that,  in  discussion,  all  have  agreed  that  it 
is  deairable  to  insert  a  perforated  drainage-tube  through  the  abdomi- 
nal wound  into  the  vagina,  and  to  keep  the  parts  cleanst^d  with  anti- 
septic injections. 

OperatioIL — "  The  bowels  having  been  emptied  by  an  aperient  and 
a  copious  enema,  and  the  os  having  been  fully  dilated  by  Barneses  water- 
bags,  if  it  is  not  so  already,  the  patient  is  placed  on  her  back,  on  a 
long,  narrow  table  covered  with  a  mattress  or  quilts,  rubber  or  oil- 
cloth, and  a  sheet.  The  pelvis  is  well  elevated  on  n  hard  cuehion,  the 
head  aud  shoulders  slightly  raised  by  means  of  pillows,  the  legs  stretched 
ont-  If,  from  some  cause,  it  han  been  impossible  to  dilate  the  os  fully 
by  BaruesV  ditatni-i^,  it  is  now  done  by  the  fuigera,  r>r  if  that  is  impossi- 
ble too,  it  is  dilated  later  through  the  abdominal  wound.  The  patient 
is  anjestlictized.  Since  disinfection  cjin  not  be  carried  out  strictly, 
and  since  its  administration  would  give  some  additional  trouble,  it  is 
scarcely  necessur}'  to  operate  under  disinfoc'tant  spray. 

"The  operator  takes  his  jilaoe  at  the  right  side  of  the  patient.  Bo- 
ndesone  who  administers  the  nnn^thctio,  four  assistants  are  needed — 
one  on  either  side  of  the  operator,  and  two  in  front  of  liim.  The  first 
ajssistAnt,  standing  at  the  left  of  the  piitienfs  chest,  lava  his  flat  hands 
nnder  the  umbilicus  and  draws  the  uterus  upward  and  toward  the 
left,  thereby  putting  the  skin  in  the  right  iliac  region  on  the  stretch. 
Conntor-exteusion  may  be  made  by  the  assistant  placed  at  the  right  of 
the  operator.  A  slightly  curved  iricision  is  made  through  the  skin 
from  a  point  one  inch  and  three  quarters  (4-5  centimetres)  above  and 
outside  the  spine  of  the  pn1>ofl,  pandlel  to  aud  an  inch  above  Pou- 
pflrt*s  ligjiment,  to  a  point  an  inch  above  the  anterior  superior  spine 
of  the  ilinm.  This  inri.sion  may  also  be  made  in  the  opposite  direc- 
tion, from  without  inwarfl.  By  a  few  tonches  with  the  etlge  of  the 
knife  the  external  obliqtie  muscle  is  laid  bare,  and  spouting  branches 
uf  the  superficial  epigastric  artery  secured  by  holdtng-forcopa.  The 
abrlnminal  muscles  are  cut  to  the  same  extent,  layer  by  layer,  the  ex- 
ternal oblique,  the  iuti-mal  oblique,  and  the  transvcrsali^,  the  first  of 
which  is  aponeurotic.  The  transversalis  fascia  is  very  carefully  hooked 
up  with  a  fine  tenaculum,  and  the  knife  carried  horizontidly,  so  as  to 
make  a  small  opening  in  it,  avoiding  the  peritonivum  tliat  lies  bo- 
nenth  it,  separated  from  it  by  loose  areolar  tia^ue,  and  sometime*  fat. 
A  director  is  introduced  through  the  opening  aud  pushed  between  the 
20 
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fascia  and  the  peritoneum  toward  the  inner  and  tlie  outer  angle  of 
the  woniid,  and  the  fasfia  is  cut.  The  best  instniment  for  thin  puT- 
poee  is  Key's  heniia  director,  the  one  which  Sjwncer  Wella  use*  when 
incisiug  the  peritonteum  in  ovariotomy.  It  is  firm,  a  quarter  of  an 
inch  (six  miUimotres)  broad,  sliglitly  curved  on  the  fiat,  nell  roundeil 
at  the  cud,  and  has  on  its  concave  side  a  groove  that  stops  u  qunrt^T 
of  an  inch  (six  millimetres)  from  the  point  of  the  infitrumeut.  Next, 
the  oi)crator  places  the  pulp  of  his  fingers  on  the  peritoneum,  separatr 
ing  it  from  the  transversalis  and  iliac  faeciae,  until  he  reaohcs  the  vagi- 
nal wall.  The  second  ansiHtaut,  placed  at  the  left  of  the  operator, 
holds  the  peritonaeum  and  intestines,  applying  a  tine,  warm  napkin 
under  his  hands,  in  onier  to  be  sure  not  to  let  them  blip.  The  first 
asaititant  drawg  the  utenia  vigorously  upward  and  toward  the  left,  in 
order  to  expose  the  deeper  part  of  the  vaginul  wall  on  the  right  side. 
A  female  silver  catheter  is  introduced  into  the  bladder  by  the  third 
assistant,  placed  at  the  left  hip  of  the  patient  and  held  in  the  knowu 
direction  of  the  boundary-line  between  the  bladder  and  the  vagina, 
below  the  ureter  on  the  aide  on  which  tlie  operation  is  bebig  per- 
formed. A  blunt  wooden  instrument,  something  like  the  obturator 
of  a  cylindrical  speculum,  only  longer,  ia  introduced  into  the  vagina 
and  applied  above  the  Unea  ilco-pe(;tinea,  ruising  the  vaginal  wall  u 
much  lis  possible  into  the  abdominal  wound.  An  incision  ia  made 
parallel  to  the  ileo-pectineal  line  and  the  catheter  felt  in  the  bladder, 
as  far  below  the  uterus  as  possible,  in  order  to  avoid  the  urettr  and 
Douglases  pouch,  and  incise  whore  there  are  fewest  veasels,  cutting 
down  on  the  obturator  with  Paquelin's  thermo-cautery,  the  galvano- 
cauatic  knife,  or  simply  cautery-irons  (taible-kuivea)  only  hl^ated  to 
red  heat.  The  surrounding  {mrts  are  protected  by  the  application  of 
wet  compresses  around  the  jilace  to  be  cauterized.  The  incision  maile 
by  the  cautery  is  extended  forward  toward  the  symphpis  and  hack- 
ward  toward  the  promontory  by  placing  the  pulp  of  hoth  index-fin- 
gers perpendicularly  on  the  edges,  and  applying  the  force  in  different 
places  in  the  direction  of  the  os  uteri  and  the  ilco-pectincal  line,  so  as 
to  lear  the  vaginal  wall  as  far  forward  us  is  deemed  safe  iu  regard  to 
the  bladder  and  the  urethra,  the  locality  of  which  organs  ia  ascertAlued 
by  feeling  the  catheter  held  by  the  assistant,  and  as  far  backward  as 
the  wound  in  the  abdomen  will  allow.  Now  the  catheter  is  withdrawn, 
the  membranes  ruptured  if  the  liquor  anuiii  has  not  escaped  before, 
the  uterus  tiltctl  as  much  as  poHsible  to  the  opposite  side,  and  the  on 
drawn  witli  the  forefinger  into  the  iliuc  fossa. 

"  The  operator  draws  the  child  through  tlie  double  wound  either  by 
simple  extraction,  or  after  turning,  or  by  applying  the  forceps,  accord- 
ing to  the  presentation  and  other  particuUr  circumstances.  The  pla- 
centa is  expelled  by  compressing  the  uterus,  and  withdrawn  through 
the  wound. 
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"  If  bleeding  occurs,  the  operator  tries  to  check  it  by  applying  liga- 
turts  through  the  alHlominal  wound,  holding-forceps,  BtyiUice,  or  cau- 
lemA,  UHing  a  large  woulen  tubular  sper^ulum;  or  a  Sims  specuhim 
may,  perhaps,  give  easier  access  to  the  bleetiing  vessel  than  auytliiug 
else.  If  it  be  impossible  to  check  the  hiemorrhage,  the  vaginal  wound 
must  bo  llnuly  tiimponed  from  below  through  the  vulvu  aud  from  the 
abdomtiml  woun<l  with  ootten  pleilgets  soaked  in  cold  water  and 
aqaeezed,  and  held  hi  situ  by  broad  straps  of  adhesive  plaster  round 
the  abdomen,  ui  after  ovariotomy.  Except  in  the  last  eventuality,  the 
bladder  \a  distended  by  injecting  lukewarm  milk  in  order  to  as<!erUtin 
if  this  organ  lias  been  injured.  If  so,  the  fistula  is  imme*liatcly  sewed 
with  catgut,  which  need  not  be  removed.  The  wound  is  cleaned  by 
inje*^ting  a  stream  of  lukewarm  r^irbolized  water  (two  per  cent),  or  a 
solution  of  thymol  (two  \w.t  thoURand),  from  the  vagina  and  from  the 
abdominal  wnund.  Next,  the  etlges  of  the  abdominal  wound  are 
brought  together  by  interrupted  sutures,  and  the  lower  part  of  the 
abdomen  covered  with  borated  or  salicylated  cotton,  and  surrounded 
by  broad  gimps  of  mlhesive  plaster  fastened  to  the  hijw,  as  in  ovari- 
otomy. A  pledget  of  cotton  soaked  in  oarbolized  oil  (1  to  10)  is  applied 
at  the  entrance  of  the  vagina." 

Professor  William  M.  Polk  has  demonstrated  that  the  operation  can 
be  performed  aa  well  upon  the  left  side  as  upon  the  right* 

•  Polk,  N.  Y.  Med.  Jour..  May,  1888. 
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ANOMALIES  OP  THE  EXPELLSyT  FORCES. 


Precipit&tfl  tabdrs. — Tardy  IntmrR. — Irregular  pains  Jn  Lite  first  stage  nf  labor.— 
Trpatmcnt  of  prntrnctoii  first  sIa^c. — Irregtilnr  pains  in  iho  seomd  »tJig«^-> 
Trcatniont  of  protracted  si^etind  stage. — On  tho  use  of  ergot  in  liibor. — Invgu- 
lar  pAitis  in  tho  third  stuge;  crcattnt^nt.— Painful  labors:  from  hysteria;  from 
rheumatism;  from  intestinal  irritatioa;  from  iallnmmalory  chaogHL 

In  physiologioal  labor  the  expellent  forces  are  adequnto  to  orcr- 
corao  tlie  resistance  encountered.  Labor  becomes  pathological — 1. 
When  the  paina  are  defeetive;  3.  When  the  reaistauce  offered  by  the 
Boft  parts  or  the  bony  pelvU  exceeds  the  limits  of  safety  to  the  mother 
or  the  irhiUl;  3.  When  nutunil  dt^livery  is  rt^ndcriHl  d)f!icult  or  inijMW- 
sible,  owing  to  maUcrmationa  or  nialpreseutattons  of  the  fcptua;  4.  In 
coiujeqwonce  of  dangeroua  eomplicationSf  such  as  hsemorrhage,  eclamp- 
eia,  and  prolapse<l  funis. 

From  a  cliniciil  point  of  view  the  anomalies  of  the  labor-ixiins  are 
divisible  into  painn  in  exeess,  weak  pain-*,  pains  attended  by  an  extreme 
of  physical  snffering,  and  pains  complicated  by  strictiiree.  Physiologi- 
cally, however,  the-w  (lilTcrent  forms  iire  far  from  eompoping  distinct 
conditions,  isolated  from  one  another.  Thus,  rigidity  of  the  os  is  always 
intensely  painful,  and  is  umnilly  dependent  ti|>on  feeble  action  of  the 
expellent  forces.  Tliere  ia  no  standard  of  strength  by  which  tho  weak- 
ness or  excess  of  paiTis  can  l>o  measured.  The  terms  are  always  rela- 
tive, and  are  usiid  with  reference  to  the  oh.staoies  to  be  overcome.  In 
primiparaa  strong  pains  are  requisite  to  induce  softening  aiid  dilata- 
tion of  the  cervix.  In  mnltiparce  paina  may  be  intrinsically  weak,  and 
yet  sufljce  to  bring  labor  to  a  prosperous  conclusion.  Mnch  confusion 
of  mind  is  often  occasioned  by  the  double  sense  in  which  the  term 
"labor-pains"  is  employed.  Thus,  it  is  frequently  stated  that  the 
pains  are  good,  when  an  examination  reveals  only  a  feeble  meaflurc  of 
expellent  fonie,  the  word  "  pnins"  representing  nothing  mon?  than  an 
acute  degree  of  physical  sutfering.  Clinically,  pains  are  to  be  judged 
by  the  effects  tiiey  produce.  In  pniofcice  it  will  be  found  convenient 
to  study  the  various  forms  of  irregular  uterine  action  in  connection 
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with  the  results  of  their  influence  upon  the  duration  of  labor.  These 
reiiult*  are — 1.  Pn-oipitate  labor;  2.  Tartly  labor. 

Precipitate  Labors.— It  is  customar)-  to  ascribe  precipitate  labors  to 
an  excess  of  the  pains.  The  term  excess  is^  however,  only  relative. 
There  is  no  reason  to  believe  that  tlie  uterus  ever  uctH  with  such  a 
degree  of  energy  wi  per  ve  to  constitute  a  pathological  condition.  With 
n  larj^e,  nwmy  j»el\i8,  a  soft,  dilatable  cervix,  u  distenBiblo  vagina  and 
perinaiuni,  labor  may  bo  ternuuftted  by  a  few  str«ng  paius.  Such 
rapid  deliveries  are  not  to  be  regarded  with  apprehenfiion.  As  a  rule, 
they  are  followed  by  firm  retraction  of  the  uterus,  and  the  continu- 
ance of  good  contractions  acts  as  a  safpguurd  against  hfemorrhage. 
Tlie  pnerperal  state  usually  pursues  a  favorable  course.  Aside  from 
the  inconvenience  which  sometimes  results  when,  perchance,  women 
are  suddenly  overtaken  by  labor-pains  in  the  streets  or  in  public  places, 
an  easy,  rapid  labor  is  to  be  regarded  as  one  of  the  varieties  of  normal 
labor.  Except  the  adoption  of  precautious  againat  such  untoward 
accidents,  they  c^ll  for  no  special  treatment. 

When,  however,  the  parturient  act  o<»curs  iu  women  who  possess 
an  undue  reflex  irritability,  which  impels  them  to  an  excessive  use  of 
the  alxlomiual  muscles,  it  is  possible  for  scrioun  mischief  to  ensue. 
Thus,  if  the  ])aticnt  happens  to  be  seized  when  in  the  standing  posture, 
the  straining  efforts  may  throw  the  child  suddenly  upon  tlie  floor;  hut 
even  here  the  consequences  are  less  detrimental  than  would  be  luitu- 
rally  anticipated.  The  force  of  the  fall  is  usually  broken  by  the  cord. 
Lacerations  of  the  latter  take  place  at  a  distance  from  the  navel,  and 
are  not  followed  by  hfemorrhage.  Post-partum  haemorrhage,  prolapse, 
and  inversion  of  the  uterus  are  said  to  be  possible  occurrences,  though 
of  extreme  infrequency.  When  all  the  expellent  forces  an?  called  into 
play  at  nn  early  period  of  labor,  before  the  rigidity  of  the  ntcro-vaginal 
canal  has  been  overcome,  tlie  violent  straining  has  been  known  to  cause 
subcutaneous  emphysema  of  the  head  and  ncrk,  to  interfere  with  the 
utero-placental  circulation,  and  even  to  produce  fracture  of  the  fetal 
skull.  Excessive  straining  before  the  soft  parts  have  been  properly 
prepared  for  the  passage  of  the  diild  may  likewise  lead  to  Uceratious 
of  the  cervix,  vagina,  and  perinieum. 

The  ]>roper  treatment  for  this  condition  is  to  lower  the  reflex  irri- 
tability by  hj'podermio  injections  of  morphia;  or,  bettor  still,  by  the 
production  of  complete  antesthesia,  so  as  to  suspend  the  action  of  the 
voluntary  musi.*les. 

Tardy  Labors. — For  the  proper  understanding  of  Iab<»r8  protracted 
beyond  the  period  of  safety  by  irregular  uterine  contractions,  it  is 
neceanry  to  bear  in  mind  the  princi[)id  features  of  normal  delivery. 
ThMe  are,  contractions  of  the  uterus  followed  by  relaxation  and  dis- 
tinct periods  of  repose ;  stretching  and  thining  of  the  muscular  fibers 
below  the  contraction  ring,  with  retraction  of  the  uterus  above  that 
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point ;  softening  &nd  ililiitntion  of  the  cervix ;  the  fixation  of  the  nteniB 
iu  the  axJH  of  the  i>elTis ;  and  the  addition  of  the  abdominul  maacles  to 
the  expellent  forces. 

The  first  requisite  of  every  iiormal  labor  is  that  the  puins  ehall  be 
good — i.  c.,  shall  possess  a  markedly  expulsive  character.  \Vc  have 
seen  thut  for  the  uterus  to  perform  work  the  contnictions  should  not 
be  continuous,  but  distinctly  rhythmical.  For  effective  work,  more- 
over, tlie  excursions  nf  the  uterus  during  a  contraction  should  possess  a 
certain  degree  of  amplitude,  and  the  interval  between  the  contractiona 
should  bo  sufficient  to  allow  the  nervous  system  to  recover  from  the 
shock  of  pain. 

Irregular  Pains  in  the  First  Stage  of  Lahor.—^n  the  first  stage  of 
labor  pains  are  most  frequeutly  defective  by  reason  of  their  abort  d 
tion.  As  a  rule,  short,  cramp-like  pains  occasion  acute  sufferi 
When  they  recur  with  little  or  no  interval  between  them,  they  are 
exhausting  to  the  patient.  As  the  cervix  in  such  cases  is  tense  and 
rigid,  it  is  to  this  condition  tliat  the  delay  is  usually  attributed.  If, 
however,  the  tissues  of  the  cervix  are  healthy,  the  presentation  is  nor- 
mal, and  the  pains  presen'o  their  expulsive  character,  rigidity  of  the 
cervix  is  never  an  obstacle  to  delivery.  The  activity  of  the  orgi»nic 
changes  which  lead  to  softening  and  dilatation  is  closely  related  to  the 
activity  of  the  uterine  contractions.  The  exception  to  this  rule  in  pri- 
miparaj  is  only  apparent.  To  be  sure,  in  them  the  firm,  cloeely  knitted 
tissues  of  the  ccrrii  yield  more  gradually  to  the  dilating  foroea  than 
in  multipane.  Indeed,  in  multipane  wo  sometimes  finfi  the  organic 
changes  in  the  cervix  induce<l  by  contractions  which  have  hardly  ex- 
cited the  notice  of  the  woman;  but  in  primiparse,  while  gowl  puiua, 
under  the  reservations  mentioned,  certainly  induce  softening  of  the 
cervix,  weak  pains  effect  no  changes  iu  it.i  tisanes. 

The  uterine  contractions  may  be  abnormal  from  the  commence- 
ment of  labor;  more  frequently  the  loss  of  their  expulsive  character  is 
a  secondary  condition.  In  many  primiparous  women  labor  progreseis 
in  an  suspicious  manner  for  a  time,  inspiring  hopes  of  a  speedy  ter- 
mination. Then  the  cervix,  which  had  previously  Wn  dilating  favor- 
ably, becomes  rigid,  the  sufferings  of  the  patient  during  each  contrac- 
tion are  enhanced,  and  f  urthtT  advance  is  arrested.  This  transforma- 
tion is  not  to  be  accounted  for  by  a  spasm  of  the  circular  fibers  of  the 
08,  but  is  the  result  of  secondary  changes  in  the  action  of  the  ntenw 
itself.  Tho  right  understanding  of  tlie  phononienon  in  question  ren- 
ders it  nocessary  to  recall  the  physiological  fact  that  the  uterus  i? 
endowed  not  only  with  contractility,  but  with  retractile  pro|»ertioi 
likewise.  These  are  shown  in  a  marked  way  by  the  manner  in  which 
tlic  uterus  closes  upon  its  contents  after  the  eficapo  of  the  amniotic 
fluid;  so,  too,  by  the  manner  in  which  the  uterus  follows  down  the 
fcctus  during  the  period  of  expubiou.     Normally,  the  gradual  clo6un 
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of  the  atf?m8  upon  the  oviim  len^is  with  a  ililatod  os  to  the  permanent 
fonimtiou  of  tho  l>ag  of  wutf  re.  Thus  it  will  be  seen  that  in  normiil 
hihoT  retractility  in  a  wholly  brntificcnt  poBfleRsion  of  the  uterus.  When, 
however,  from  any  cause  the  cervix  dilaU's  slowly,  and  the  pains  are 
BtroDg  and  close  together,  as  the  nt4>niH  retracts  upon  tho  stdtiuuary 
Oram,  the  excuraions  made  by  the  labor-pains  shorten,  which  thus  tend 
to  assume  the  Honic  form.  The  continuance  of  the  6ume  proceeds  leads 
fiually  to  the  dose  investment  of  tho  ovum  by  the  uterus,  when  tho 
only  indication  of  contractility  which  remains  is  the  increased  harden- 
ing of  the  uterus  at  short  inti^rvnls.  These  changes  in  the  character  of 
tho  contractions  are  marked  by  corregiw>nding  changes  in  the  cervix, 
the  tfindition  of  the  latter  affording  an  index  of  that  of  the  entire 
uterus  in  much  the  same  way  that  a  furred  tongue  bespeaks  a  catarrhal 
condition  of  the  stomach. 

These  secondary  change.*?  in  the  pains  are  dependent  upon  a  variety 
of  oonditiona.  The  tardy  dilntation  of  tlie  cervijt,  which  stands  iu  a 
oansa]  relation  to  them,  may  result  from  overdietention  of  the  mom- 
hrauefl  with  amniotic  fluid,  or  from  their  6rm  adhesion  to  the  walls  of 
the  uterus  around  tho  os  internum — conditions  which,  in  either  case, 
interfere  witli  the  strt'tohiug  of  the  lower  segment,  and  tluis  lead  to 
u»8te  of  uterine  force  by  distributing  it  uniformly  over  the  entire 
OTiuiL-  Again,  where  there  is  lack  of  parallelism  between  the  axis  of 
the  uterus  and  that  of  the  pelvic  brim,  the  presenting  part  may,  by 
bearing  ee|>ecinlly  upon  the  anterior  [wirtion  of  the  lower  uterine  seg- 
ment and  of  tho  cervix,  exercise  so  little  pressure  ujmn  the  os  that  ita 
sphincter  long  maintains  its  integrity.  Finally,  irregular  contrwrtiona 
may  be  consequent  upon  faulty  presentutions,  and  upon  any  form  of 
pelvic  obstruction. 

A  H()ecial  and  dangerous  form  of  irregularity  resulta  when  the  mem- 
branes rupture  prematurely,  and  the  entire  amount  of  amniotic  fluid 
leaks  away.  This,  to  bo  sure,  is  a  rare  event,  as  the  presenting  part,  as 
a  ndc,  acts  as  a  valve  which  closes  the  lower  segment  of  the  uterus, 
and  prevents  the  amniotic  fluid  from  escajiing.  When,  however,  ow- 
ing to  the  small  size,  the  uneven  shape,  or  the  hindered  descent  of  the 
presenting  ^art,  the  accident  in  question  takes  place,  as  a  combined 
result  of  muscular  retractility  and  the  pressure  of  the  intestines  dur- 
ing the  pains,  the  uterus  gradually  conforms  to  the  surface  of  tho 
foetoa.  In  thia  way  the  mnch-dreaded  "dry  lalwrs"  are  produced. 
The  coiisecinences  arc  far-reachiug.  The  retraction  of  the  muscular 
fibers  about  the  child's  neck  in  head  presentations  forma  an  impedi- 
ment to  natural  dtlivery;  the  disturbance  of  the  ntero-p]a<^enUl  cir- 
culation endangers  the  life  of  tho  child;  the  uterine  walls  applied  to 
ibe  convex  surfaces  of  the  child  become  ana'mic,  while  the  re-ejitrant 
portions  fiubjected  to  negative  pressure,  Iwcome  h\'penpmic  and  OKleni- 
atona,  extravasutions  take  place  into  the  tissues,  the  walls  are  rendered 
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friuble,  the  contractiotis  are  associatvd  wiUi  iut«ndc  pain,  and  peritoueul 
irritability  develops.* 

The  prolonged  retraction  of  the  uterus  may  be  followed  in  the  end 
bj"  the  entire  ceKsutiou  of  pains,  and  jiarulyeiiK  may  ensue.  Utt'riue 
retractility  is  not  procitfely  the  same  force  aa  that  which  cause*  the 
expulsion  of  a  fluid  from  an  overdistended  elastic  sac,  for  retractil- 
ity and  contractility  are  in  the  uterus  rarely  disasuociated  frt»m  one 
another.  When  the  uterus  ceases  to  coutnict,  it  forfeit*,  m  a  rule, 
its  retractile  properties  likewise.f  It  sometimes  follows,  therefore, 
that,  following  jirolonged  tonic  contraciiou,  after  the  evacuation  of 
the  uterus,  the  walls  of  the  Utter  collapse  tike  those  of  a  prickeU 
bla(lder. 

The  Treatment  of  a  Protracted  First  Stag;e. — The  treatment  of  a 
protracted  tirst  stage  has  for  its  object  the  mitigation  of  pain  and  tJie 
restoration  of  their  expulsive  quality  to  the  uterine  coutractionH.  Nu 
plan  of  action  Bhould  be  decided  upon  without  first  carefully  iuvesti- 
gating  the  cause  of  delay.  The  suspensive  influence  of  a  full  i)ladder 
or  rectum  is  always  to  be  borne  in  mind.  In  face,  breech,  aTtd  shoul- 
der presentations,  and  in  contracted  pelves,  the  slow  dilatation  of  tliu 
cervix  is  the  rule,  aud,  with  such  exceptions  as  will  be  noted  in  their 
appropriate  couuoctione,  do  not  cull  for  iuterferouce.  A  faulty  poai- 
tion  of  the  uterus  should,  if  possible,  l>e  rectitied  by  suitable  abdom- 
iual  support.  Adhesions  of  the  membranes  to  the  lower  uterine  seg- 
ment should  be  dissected  np  by  the  index-finger.  In  hydramniou, 
rupture  of  the  membranes,  so  as  to  allow  the  partial  escafie  of  the  am- 
niotic fluid,  is  sometimes  serviceable. 

If  the  length  of  the  la1>or  is  simply  due  to  the  insufficient  utorine 
action,  the  conduct  of  the  accoucheur  will,  in  a  measure,  depend  ujwii 
the  frequency  and  severity  of  the  puinw  and  the  endurance  of  thi* 
patient.  If  the  pains  occur  at  such  intervals  and  with  such  mildness 
that  the  ])utiL-ut  is  able  to  eat,  to  sleep,  and  to  attend  to  ordinary 
household  duties,  the  dilatory  progress  of  labor  should  cause  no  appre- 
hension. In  pathidupuul  conditions  it  is  the  element  of  pain  whicb 
is  most  to  hti  druaded.  Pain  long  continued  is  a  powerful  nerve-de- 
pressant When  combined  with  starvation  and  deprivation  of  sleep, 
it  greatly  impairs  a  woman's  capacity  to  resist  the  iH'rils  of  the  puer 
perul  period.  While,  therefore,  tlie  indication  for  treatment  is  clear 
enough,  it  is  not  so  easy  in  u  given  case  to  decide  whether  the  remedy 
should  be  applied  first  to  the  relief  of  [lain,  or  whether  efforts  sliould 
be  directed  at  once  to  the  accelemtion  of  labor,  so  as  most  speedily  to 
plac«  the  patient  beyond  the  hazards  of  parturition.  As  a  rule,  how- 
ever, it  may  be  stated  that  ano<lynes  are  appropriate  in  cases  where  the 

•  Lahs,  EHe  Thoorie  der  Geburt,  pp.  285  et  atq. 
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rix  is  bat  slightly  dilated,  while  aooelenitive  nioasiires  uatumll}-  re- 
vive the  preference  in  those  where  the  first  Btugt:  of  labor  i&  already 
fitr  Hdvunced. 

The  pain-Htillin^  agents  from  which  the  selection  should  be  made 
app  the  wann  bath,  ehloroforni,  chloral  by  rcrtal  injet-tiou,  and  nior- 
phine,either  alone  or  combined  with  minute  doses  of  atropine.  In  prac 
t4<x*  it  will  ui^nnlly  Ix*  found  convenient  to  begin  with  chloroform,  and 
then  to  sustain  ita  actifm  by  the  hypodermic  injection  of  morphine,  or 
the  rectal  administration  of  cldorol,  suspending  the  chloroform  so  soon 
SB  the  tranquillizing  elTect  of  the  latter  is  developed.  Anodynes  often 
tecomplish  wonders  in  one  of  two  ways :  when,  owing  to  the  prolonga- 
tioD  of  the  labor  and  ita  attendant  pain,  the  patient's  nervous  energicfi 
haTo  become  exhausted,  the  arrest  of  pain  enables  the  woman  to  sleep, 
Wid,  with  the  recuperation  of  power  tliat  comes  upon  awakening,  gmid 
follow,  which  bring  tlie  labor  to  a  happy  termination.     In  other 

B,  after  the  employment  of  the  anodyne  the  parts  ap|»arently  relax, 
ind  an  acceleration  of  labor  follows.  In  these  cases  the  oxytocic  effect 
is  probably  due  to  the  quieting  action  exerted  upon  the  H]>inal  nerves. 
It  huA  been  surmised  that  !he  nerves  of  the  uterus  derived  from  the 
oerebro-Apinal  system  posBcss  inhibiti>ry  properties— a  theory  wbiuh, 
if  true,  readily  explains  how  severe  [>ain  suspends  uterine  action,  and 
how  the  quieting  of  pain  would  restore  to  the  motor  nerves  their  full 
energy. 

In  a  certain  proportion  of  cases  the  effects  of  the  anod}'ne  or  an- 
SMthetic  are  of  but  short  duration.  In  from  ten  to  thirty  minutes  the 
acute  sufTering  returns,  and  the  short  truce  is  unattended  with  benefit. 
There  is  an  erroneous  opinion  that,  eo  long  as  the  membranes  are  un- 
ruptured, this  condition  may  be  allowed  to  go  on  indefinitely.  It  is, 
however,  of  the  greatest  importance  that  the  length  of  the  period  of 
non-inlerference  should  be  govenied  by  the  strength  of  the  patient. 
There  is  nothing  that  requires  more  judgment  in  midwifery  practice 
than  to  decide  when  the  time  has  arrived  at  which  delay  is  fraught 
with  more  danger  than  active  interference.  For  my  own  part,  I  be- 
lieve that  many  fair  lives  are  needlessly  squandered  because  of  excess- 
ire  timidity  begotten  of  imperfect  obstetric  teachings. 

If  pain-stilling  agents  do  no  good,  or  if  the  first  stage  is  already 
far  advanced,  the  physician  stuwld  seek,  by  restoring  to  the  puius  their 
expulsive  character,  to  ha.sten  delivery. 

Of  repute*!  service  in  castis  of  uterine  insufl^eieney  are  the  warm 
vaginal  douche,  the  dilating  bags  of  Barnes,  the  introdurtion  of  a 
bougie  into  the  uterus,  forceps,  and  the  internal  a<l ministration  of 
quinine,  ergot,  viscum  album,  borax,  cannabis  IndicAi  cinnamon,  or 
digitalis. 

The  bougie  is  applicable  only  to  caaes  where  the  membranes  are 
intact,  and  where  the  pains  are  weak  without  being  cramp-like  in  char- 
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actor.  It  shoiilil  in  ull  cases  be  surgically  clean,  as  othenriae  it  can  b»> 
come  the  carrier  of  inloction  to  the  utorino  cavity. 

The  vuxiiial  douche  jwssesses  a  wider  range  of  utility.  It  is  mfe 
and  t<jleralily  effective  under  favorahle  couditiowa.  It  promotijs  the 
organic  changes  in  the  cen*ix,  stimulates  the  uterna  to  contract,  and 
mechuuically  distends  the  vagina.  Its  action  Ib,  however,  apt  to  \tt 
slow  and  somewhat  uncertain.  In  a  case  of  overdiHtention  of  the 
amnion,  I  onco  saw  its  employment  followed  immedijitcly  by  complete 
tonic  rigidity  of  the  utoriuo  muscular  fibers. 

Of  all  the  resources  at  our  disposal,  however,  tlie  water-bags  of  Dr. 
Barnes  stand  eat?ily  at  the  head.  Passed  within  the  cervix,  and  dis- 
tended so  as  to  phiL-c  the  canal  moderati'ly  upon  the  stretrh,  they  not 
only  serve  to  mechanically  dilate  tlio  os,  but  are  most  efficient  as  reflex 
excitora  of  the  labor-pains.  If  left  in  situ  until  expelled  into  the  vagi- 
na by  the  bearing-down  efforts  they  awaken,  the  cervix  will  be  found 
to  have  lost  its  rigidity.  If  necessary,  a  larger  dilating-bag  should 
then  be  employed  in  the  same  way.  An  attempt  to  dilute  the  c«rvix 
rapidly  and  with  violence  is  neither  safe  nor  profitable.  To  obtain 
perraancut  results  it  is  essential  to  effect  the  organic  changes  in  the 
tissues  which  render  them  physiologically  dilatable.  In  cases  of  tr»nic 
rigidity  of  the  uterus,  the  production  of  normal  pains  will  sumetimcs 
be  assisted  by  rupturing  the  membranes  and  raising  the  head,  so  as  to 
allow  a  small  portion  of  the  amniotic  fluid  to  escape,  previoos  to  re- 
sorting to  the  liames  water-bags. 

When,  after  rupture  of  the  membranes,  a  segment  of  the  head  pre- 
sents at  the  oe  externum,  the  rubber  bags  arc  of  less  service.  In  such 
oases  often  we  are  able  to  accomplish  speedy  dilatjition  by  simply  ask- 
ing the  woman  to  hold  her  breath,  and  to  re-enforce  the  ut^'rine  pains 
by  the  action  of  the  auxiliary  muscles.  If  this  plan  fails,  forcrepa 
should  \w  applied,  and  the  head  bo  made  to  serve  as  the  dilating  body. 
To  avoid  lat;en»ting  the  cervix,  the  tractions  should  be  intermittent, 
and  should  be  suspended  during  the  acme  of  the  pains.  The  nils 
given  fur  the  preservation  of  the  perinienm  will  be  found  most  service- 
able in  attempts  to  maintain  the  integrity  of  the  cenix,  vis.,  that  the 
extraction  is  most  safely  acoomplished  during  the  period  of  greatest 
relaxation,  and  not  at  the  moment  of  extreme  tension. 

Of  the  various  internal  remedies  to  etimulute  uterine  action,  ergot 
should,  in  the  first  stage  of  labor,  be  unqualifiedly  prohibited.  Id 
spite  of  numerous  favorable  experiences  from  its  use,  its  tendency  to 
intensify  tonic  contraction  of  the  involuntary  muscular  fibt>rs  makes 
it  always  a  perilous  drug.  The  entlniBtastio  pniiscs  of  quinine  by  Ore. 
Fordyco  Barker  and  Albert  U.  Smith,  of  Philadelphia,  warrant  fur- 
ther trials  of  its  efficacy.  Dr.  Smith  8a>'B:  "I  do  not  hesititte  to  give 
it  in  ever)'  case,  because,  even  where  there  is  no  decided  inertia  at  the 
onset  of  labor,  there  may  be  failure  of  the  powers  of  the  mother  fro|| 
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early  eihnustion  and  fatigue,  and  we  get  the  benefit  of  the  qiiiniu  in 
diminishing  this  tcudencr  and  also  in  promoting  the  condonsation  of 
the  utorinc  fiber  after  the  delivery  of  the  pljicentu,  tluis  le&sciiing  the 
dangers  of  pojn/ -part urn  hjemorrhage  and  the  annoyances  of  the  after- 
pains  so  commonly  resulting  from  a  slow  condensation  of  the  uterine 
muscle.***  He  recommends  the  bisul])hate  in  a  iifteen-gniin  dose, 
which  he  declares  acts  altogether  beneficially  as  a  stimulant  to  tlie 
normal  uterus.  The  other  agents  mentioued  as  possessing  director 
incidental  ecbolic  properties  are  now  chiefly  of  historic  interest 

Irref/tiiar  Pains  in  the  Se4:ond  Sttiye  of  Labor. — In  many  cases  the 
pains  maintain  their  normal  quality  until  the  completion  of  the  first 
stage  of  hihor  and  the  descent  of  the  head  to  the  floor  of  tlte  pelvis. 
When  in  the  second  stngo  of  labor  the  pains  become  inefticient  and 
lose  their  expulsive  character,  the  non-advanee  of  the  head  is  usually 
attributed  to  a  rigid  perinceum.  But  it  is  a  matter  of  every-duy  exj>e- 
rience  that  with  really  go(Kl  pains  and  normal  head  mechanism  the 
perineum  speedily  loses  its  rigidity.  Of  course,  it  is  not  denied  tliat 
in  primipane  the  organic  changes  which  effect  the  softening  of  the 
perineum  need  for  their  accomplishment  relatively  stronger  pains  than 
in  multipane.  The  faulty  action  of  the  expcllent  forces  in  the  second 
stage  is  due  either  to  exhausted  nerve-power  or  to  excessive  uterine 
retraction.  In  the  former  case,  labor  becomes  powerless  from  the 
feeble  character  of  the  iMiina;  in  the  latter,  it  results  from  the  with- 
drawal upward  of  the  uterine  muscle,  and  the  consequent  lessening  of 
the  intra-nterine  pressure.  These  cases  of  retraction  are  worthy  of 
special  consideration*  Thus,  Tlofmeierf  fonnd  in  a  number  of  in- 
stances where  tlie  head  rested  on  the  pelvic  floor  that  the  contraction 
ring,  which  was  made  out  by  palpation  through  the  abdominal  walls, 
was  situated  at  from  five  to  seven  inches  above  the  Bymphysis  pubis, 
BO  that  the  contractile  portion  of  the  uterus  covered  not  more  than 
one  third  of  the  ftrtus.  Vuder  such  circumstances,  while  the  patient 
suffers  from  intense  pain,  the  contractions  of  the  partially  euiptied 
u  terns  do  not  poeaesa  the  force  to  overcome  the  resistance  of  a  rigid 
j>erinrenm. 

Treatment  — In  all  cases  of  protracted  second  stage,  before  decid- 
ing upon  the  existence  of  uterine  irregularity,  both  the  bladder  and 
the  bowels  should  be  emptiwi,  and  care  should  be  tjiken  to  exclude  the 
ejistence  of  obstruction  from  the  bony  pelvis  If  the  only  resistance 
to  be  overcome  is  that  furnished  by  the  soft  part*,  weak  pains  hKouM 
be  re-enforcetl  by  tlie  action  of  the  abdominal  muscles.  After  rotiUion 
of  the  head  is  completed,  a  new  vis  a  /ergo  may  he  supplied  by  press- 
ure applied  to  the  breech  through  the  abdominal  walls  after  the  method 

•  Albert  U.  SMrru.  KctanliNl  nilutntion  of  the  Os  Uteri  in  Liibor.  p.  S7. 
f  noniEfEK,  Ui>l>cr  (-ontnictinnsYertiiltuisse  dcs  kreisscnden  Uterus,  Ztschr.  L 
Gcburuh.  u.  Gyiuck.,  Bd.  vi,  p.  ItU. 
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of  Kristeller,  or  by  the  modified  form  of  expression  recommended  liy 
Bidder.*  According  to  tlie  latter,  the  physician  should  stand  t<j  the 
left  of  his  i>atient,  and  g7*a8p  tlie  breecli  of  the  fa'tus  with  the  riglit 
hand;  he  should  then  raise  the  breech  and  fix  it  in  such  a  po^iition 
that  the  pressurc  applied  nill  he  best  transmitted  tlirough  the  spiuAl 
column  to  the  cci)halic  end — a  point  to  be  determined  by  the  fingen  of 
the  left  hand,  which  should  likewise  control  the  movemonU  of  the 
head  during  the  period  of  expulsion.  The  force,  the  frequency*  and 
the  length  of  the  acts  of  expression  shouhl  of  course  be  decided  by  tbe 
judgment  and  experience  of  the  operator. 

AVhcro  the  movemenU  of  flexion  and  rotation  have  been  imper- 
fectly performed,  little  is  to  be  expected  from  any  of  the  forme  ol 
expression.  The  available  remedies  are  then  ergot  and  the  forcepc 
Of  tlicse,  tlie  advantages  of  safety  and  celerity  are  all  on  the  aide  of 
the  forceps.  Many  practitioners,  however,  who  have  observed  that  in 
practice  ergot  often  acts  likewise  ttith  speed  and  safety,  accord  t*)  it  u 
largo  measure  of  confidence.  But  along  with  these  more  fortunate 
experiences  there  is  a  shady  asjiect  to  be  remembered.  When  the 
tardy  labor  is  <Uic  to  tonic  retraction,  the  use  of  ergot  is  calculated  to 
aggravate  the  sources  of  delay.  In  other  oases  tonic  retraction  is  the 
direct  result  of  ergotic  action,  and,  as  a  consequence  of  restricted 
utero-placental  circulation,  the  life  of  the  foetus  is  jeopardized.  When, 
therefore,  the  dnig  is  usetl,  the  heart-sounds  of  the  ftetus  sliowld  be 
carefully  watched,  and,  witli  the  first  signs  of  failing  force,  the  forceps 
should  be  applied  to  rescue  the  child  from  tbe  impending  danger  of 
asphyxia. 

NoTR  ON  TTTR  UsE  OP  Eroot  IN  pAitTHRmos. — .Siwafr  tvmvtum.  or  ergot, 
the  active  principle  of  which  is  ergotin,  according  to  Buchheini.t  and  ergviie 
acid,  according  to  Zweifel.J  is  universally  acknowledged  to  increaite  the  fre- 
qut'ticy,  Icn^tli,  and  power  uf  the  uterine  cootrftctinoA  during  parturition,  and 
to  finally  indace  a  tetanic  cDudition  of  the  uterine  muicculAr  fibem.  Its  action 
upon  the  unimpri'^nated  uteruH  is  the  same  in  kind,  bat  less  marked  in  dc^Tr«, 
and  of  less  conHtant  occurrtnce.  Kolvrt,*  on  the  other  hand,  denies  the  ecbolic 
properties  of  either  of  those  conHtitucnts.  Re  mnintalns  that  it  is  comntia. 
which  excites  the  uterine  contractions,  and  that  the  abortifacient  element  ia 
sphaccliu  acid,  to  which  al«o  the  tetanic  rigidity  produced  by  ergot  is  due. 
The  views  of  hi^h  authorities  in  regard  to  the  manner  in  which  thcAe  effects 
are  produced  present  irrecwnt-ilablL'  ilitTerences.  Wemicli  |  attributed  the  ecbolic 
properties  of  ergut  to  irritation  of  the  uterine  nervous  centent,   induced  bj 

*  E.  Bidder,  Znr  Denrthcilung'  der  KrisbcIlerVhen  ExprenioDtiDctfaode  bei 
Kopflapen.  Ztsohr.  f.  Gt-burl^h.  u.  (»ynnrk.,  Bd.  iii,  p.  241. 

f  BucHHEiH.  Schmidt's  .lahrh.,  vol.  olxiv,  p.  13. 

i  ZwEiFEL,  Ucb.  d.  Secale  vom..  Arch,  t  exp.  Pathol.,  vol,  iv,  1875,  p.  407. 

■  KoBKRT.  Arch,  f.exp.  Pathologie  n.  Pathol.,  Bil.  xviii,  p.  316. 

I  Wernich,  Einige  Versuch.  lib.  d.  Mntterk..  Beitrftg.  i.  Geburtsh.,  vol,  iii,  187i 
p.  103. 
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ftHeniil  antemia  of  the  spinal  cord  and  of  the  uUrine  tissues.  This  ansimia  is 
rtferriKi  by  him  to  losa  of  tone  in  and  dilatatioa  of  the  veins,  whereby  venous 
cwngrstion,  leading  to  Becoodary  arterial  amcmia,  is  |)Toduced.*  Other  ob- 
aervers  aMumc  a  primary  contraction  of  the  capitlarios,  with  a  consequent  to- 
oreaaed  arterial  pret«ure,  as  the  source  of  the  aniemie  irritation  of  the  uerve- 
centecs;  while  still  others  believe  direct  stimulation  of  the  uterine  muscular 
fiben  by  the  ergot  to  be  the  vnusc  of  tlieir  exairgi'mied  contraetility.f 

KAbler  refers  the  uterine  contractions  producea  by  ergot  to  increased  irrita- 
bility of  the  pteripheral  ner^'es,  in  conjunction  with  anu-mia  of  tlic  ttpinal  curd.{ 
These  cnnHictmg  vii'ws  ])er(ain  chiefly  to  points  of  purely  theoretical  interest, 
ami  need  not  prevent  the  obstetrician  from  obtaining  a  (-leur  conception  of  his 
duty  in  the  practical  admiuistratiou  of  ergot.  The  al>ove-mcntioDed  iocontro- 
TertJble  foiTtjt  concerning  il.s  npt:nition  suffice  to  guide  the  physician  in  the  em- 
ployment of  this  usefxil  drug,  even  if  be  be  unable  at  jiresent  to  definitively 
decide  regarding  the  exact  mechanism  of  ita  physiological  action. 

Ei^t  should  never  be  exhibited  during  the  first  stage  of  labor,  because  the 
tetanic  uterine  contractions,  wliich  it  substitutes  for  the  normul  rhythmicjil  ones, 
tend  to  prevent  the  further  dilatation  of  the  os  uteri  and  to  dejjrive  the  ffctus 
of  its  bluoU-eoipply  through  the  coniitricttun  of  the  uterine  vessels.  Should  the 
merabranea  have  ruptured  before  the  termination  of  the  first  stage,  the  adminis- 
tration of  ergot  would  endanger  the  life  of  the  fa>tus  by  causing  undue  pressure 
to  be  exerted  upon  the  umbilical  cord.  We  should  also  abstain  from  the  use  of 
ergot  during  the  sectmd  stage,  unless  it  seem  necessary  as  a  prophylactic  against 
potl-partum  hemorrhage.  Even  under  these  circumstances  it  should  never  be 
ftdmimstered  if  there  be  the  slightest  mechanical  obstacle  to  delivery,  or  if  the 
frtal  hrad  be  high  up  in  the  pelvic  canal.  Spiegelberg"  insists  u|)on  the  neces- 
sity of  carefully  observing  the  felril  heart  after  tlie  use  of  ei^ot,  in  onler  tliat 
Instrumental  delivery  may,  in  ca^e  of  threatened  asphyxia,  be  i)romptly  resorted 
to.  Benicke  records  twenty-seven  caAca  in  which  ergot  wa*  administered  diiring 
the  second  stage  on  account  of  inertia  uteri.  Spontaneous  deliver)-  occurred  in 
only  seven  of  tlw'se  cases.]  Ergot  is  not  specially  adapted  to  the  arrest  of  htem- 
orrhage  Bccom|Minying  abortion.  In  these  cases,  and  in  htrmorrhnge  caused 
by  retained  shreds  of  the  fetal  envelopes,  the  appropriate  treatment  consists  in 
tbt-  tnmpftn  and  in  subsequent  romplt-te  evacuation  of  the  uterine  cavity.  The 
only  inijM»rativc  exhibition  of  ergot  is  presented  by  the  occurrence  of  po^- 
parttim  hiemorrliage  resulting  from  uterine  atony. ^  The  unyielding,  tetanic 
uterine  contractions  which  it  procluces  act  most  beneficently  by  occluding  the 
orifices  of  the  bleeding  vc-iwels.  Even  under  these  circumstances  it  should,  how- 
ever,  be  withheld  until  after  the  expulsion  of  the  placenta,  lest  the  uniform 
Atcrine  cimtractions  lend  to  its  prolonged  retention  or  interfere  with  manual 
efforts  fur  it^t  extraction. 

IrrfguUtr  Pains  tti  the  Third  Stfige  of  Labor, — The  ttirdy  exptxl- 
sion  of  the  j>lacenta,  due  to  atony  of  the  uterus,  is  of  mro  occurrence 

•  Wri-xn-n,  op.  eit.,  p.  07. 

•f  Be?(1i'KK.  Ucb.  Anwond.  d.  Mtilterk.  in  d.  Geburtsh.,  Ztschr.  f.  Geburtsh.  a 
Gynaek..  vol.  iii,  IHTS,  p.  174. 

J  KAnLEtt.  Schmidt's  .Inbrb.,  vol.  clxiv,  p.  14. 

*  SpiRnr.i.RKRg.  I^hrb..  p.  414.  |  Brxickk,  op.  eit,  p.  178. 
A  ScHROKbER,  Lehrb.,  fifth  edition,  p.  471. 


46& 


THE  PATHOLOGY  OP  LABOR 


when  the  Cred6  method  of  cipression  is  uniformly  practice*^.  As»  in 
reluxed  eouditiotis  of  the  litems,  blood  pours  from  the  patulous  mnuths 
of  the  torn  utoro-plut'cntul  vt'&ieU  into  the  fuudus,  a  free  external 
diwrliarge  of  blood  follows  of  uecessily  wlienever  coDtractiou*  are  ei- 
citod — a  fact  to  l)c  boruu  iu  mind  by  uu  unprauticed  obstvtrioiaa,  leat 
he  mistake  the  simple  couveruiou  of  au  iatcroal  into  an  exieraml 
haemorrhage  for  one  produced  by  the  manipulations  which  hjive 
recommended.  The  wliole  subject  of  atony  iu  the  third  stage  is, 
ever,  bo  closely  associated  with  the  occurrence  of  pogt-partnm  hsemor- 
rhflgc  that  ita  Bpecific  consideration  will  be  reserved  for  seimmte  study 
in  connection  with  the  hfemorrhagos  which  take  place  during  and 
Bubsequent  to  labor. 

After  tlie  birth  of  the  child,  retraction  of  the  uterus  is  Nature's 
safeguani  against  hiemorrhuge.  Ar  a  result  of  tlie  abuse  of  ergot,  ur, 
in  other  cases,  from  an  abnormal  adherence  of  the  placenta,  such' an 
extreme  det^roe  of  retraction  may  be  reached  before  the  completion  of 
the  third  stage  as  to  load  to  the  imprisonment  of  the  placenta  within 
the  uterine  cavity.  In  these  cases  complete  retraction  in  the  botiy  of 
the  uterus  is  prerenteil  by  the  presence  of  the  pbicental  mass.  Below 
the  latter,  where  no  obstacle  is  opposed  to  the  shortening  of  the  mus- 
cular libers,  a  constriction  results.  Tlie  stricture  is  most  prououuoed 
at  the  contraction  ring.  The  lower  uterine  segment  and  the  cervix 
proper  are  usually  in  a  sub-paralytic  condition,  and  widen  from  above 
downward  to  the  vagiuul  insertion.  From  the  sluipe  thus  imparted 
to  the  uterus  this  condition  is  generally  known  as  an  "  hour-glasB 
contraction."  M'hen  met  with  for  the  first  time,  it  is  apt  to  prove 
extremely  puzzling.  In  following  the  cord  upwai-d,  its  continuation 
through  the  stricture  is  snmetimca  overlooked.  In  ecvoral  casm  1 
have  known  the  pulpy  mucous  membrane  of  the  lower  segment  to  be 
mistaken  for  an  adherent  placenta,  and  have  been,  in  consequence, 
summoned  to  a^i.st  in  its  removal. 

Treatment. — By  patient  waiting,  relaxation  of  the  Btrictnre  usuaUy 
takes  phjoe  spontaneously.  The  result  may  be  jiromoted  by  the  hypo- 
dermiclnjection  of  morpluuc,  combined  with  atropine.  It  is  not,  how- 
ever, altogether  safe  to  leave  the  patient  before  the  expulsion  of  the 
phwenta  has  taken  place;  for,  exceptionally,  the  mnscular  libers  of 
the  body  of  the  uterus  may  relax  jjrior  to  those  of  the  lower  segment, 
and  thus  hosmorrhage  may  result  Injections  of  ice-cold  water  we» 
recommended  iu  Huuh  cases  by  Seyfert,  as  tending  not  only  to  re*»tmin 
hiemorrhuge,  but  to  promote  regular  expulsive  uterine  action.  Forci- 
ble dilatation  is  rarely  necessary,  and  should  bo  reserved  for  hieraor- 
rhagos  of  an  alai"ming  character.  In  nearly  all  cases,  however,  it  JB 
practicable,  e^^en  in  extreme  examples,  to  extract  the  placenta  in  s 
short  time  without  force  or  violence.  The  plan  I  Irnve  followt^  of 
lute  years,  with  uniform  success,  consists  in  introducing  the  index  aud 
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middle  fingers,  vrith  the  whole  haud  in  the  vagina,  to  the  point  of 
couslric'tiuti.  Then,  hy  pressing  the  uterus  downward,  the  fingpra 
&re  hrought  in  contact  witli  tlio  phicental  border.  Now,  it  is  only 
iinfu—iir)'  to  draw  a  single  eotyleduu  into  tlie  canal  to  render  the 
further  extraction  a  matt<.T  of  certainty.  Under  the  pressure  of  the 
•oft  placental  mass  the  stricture  relaxes  slowly.  By  combining  ex- 
pression with  slight  traction,  the  delivery  is  surely  accouiplisheil.  The 
principal  difficulty  of  the  operation  lies  in  the  manipulations  needful 
to  bring  the  placenta  at  the  outset  to  the  point  of  stricture,  but  tliis 
difficulty  can  bo  pretty  cerUiinly  overcome  by  patience  and  the  deter- 
mination to  succeed.  During  the  period  of  withdrawal  the  o[)crator 
should  be  content  with  a  very  slow  progression,  proportioned  to  the 
yielding  of  the  stricture ;  otherwise,  the  presenting  portion  of  the 
placenta  tears  away,  when  the  labor  expended  is  tost 

Painftd  Labors. — In  nearly  all  forms  of  abnormal  uterine  contrac- 
tiona  the  pain  of  labor  reaches  a  pathulogicMil  degree  of  intensity. 
Especially  we  have  had  t»ccasion  to  call  attention  to  the  intolerable 
snfforing  in  cases  of  long-continued  reciprocal  pressure  between  the 
uterus  and  its  contents. 

But  ac*ut4>  suffering  sometimes  attends  upon  the  preliminary  stagM 
of  lalwr.  During  the  latter  days  of  pregnancy  in  primiparae,  often 
for  a  few  hours  only  preceding  the  advent  of  tnio  labor-jwiins  tn  mul- 
tipane,  contractions  occur  which  normally  scarcely  attract  the  atten- 
tion of  the  patient.  In  rare  instjiuces,  however,  the  suffering  they  occa- 
sion is  extreme.  In  hysterical  women  these  preliminan,'  pains  are  often 
of  an  agonizing  character,  rendering  it  necessary  to  resort  for  their 
relief  to  such  palliatives  as  the  warm  bath,  opium,  and  chloroform. 

But,  even  where  hysteria  does  not  exist  as  a  cause,  the  jmins  may 
be  so  severe,  while  the  cervix  has  still  its  normal  length,  that  the 
woman  believes  herself  in  labor,  and,  indeed,  the  contractions  are  as 
painful  as  in  actual  labor.  There  are  no  febrile  symptoms  inilicative 
of  inflammation  either  of  the  uterus  or  of  its  apjK'ndagea.  The  jiain 
is  like  that  in  muaciUar  rheumatism.  Though  the  term  rheumatism 
of  the  uterus  is  often  applied  to  this  condition,  iU  patholog}'  is  uncer- 
tain.  It  is  very  probable  that  practitioners  confound  t<jgcther,  under 
the  foregoing  title,  a  numl>er  of  distinct  affections,  such  as  hysterical 
hyperxethesia^  intestinal  irritAbility,  and  the  early  stages  of  inflamma- 
tson.  Excluding  these  morbid  conditions,  there  remains  a  cUsa  of 
caaes  practicidly  important  from  the  disappearance  of  the  jwiin  upon 
the  induction  of  intense  diaiiliorosis.  Patients  who  for  days  have 
been  treated  with  hypodermic  injections  of  morphine  with  only  mod- 
erate results  are  often  relieved  as  if  by  magic  by  placing  them  in  a 
warm  bath,  and  then  covering  them  with  blankets,  giving  in  adilition 
hot  drinkt<  and  Dover's  powder,  until  they  become  bathed  in  abundant 
perspiration. 
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It  is  ofti?n  difficult  toward  the  close  of  pregnancy  to  distbgindi 
between  eulic-pains  due  to  fecal  at'cumulatiun  or  the  preueaoe  of  giia 
iu  the  stomach  and  iuteotineH,  troubles  to  which  pregnant  women  lire 
especially  disposed,  and  uterine  contractions  of  a  painful  oluuwcler. 
Indeed,  in  the  former  case  the  uterus  becomes  involved  to  some  ex- 
tent, 80  that  tho  uervix  is  felt  during  a  cramp  to  simultaneomdT 
harden.  iMoreover,  after  labor  has  actually  begun,  it  may  becorai! 
complicated  by  colic-painB,  which  exercise  in  tnm  a  snspensive  influ- 
ence upon  parturition.  But  the  colic-]mius  are  themselves  inter- 
mitttiut,  aud  are  therefore  liable  to  he  mistaken  for  those  of  labor. 
Thus,  it  is  possible  to  become  involved  in  perplexidee  which  time 
alone  can  solve.  Even  when  we  have  made  out  the  diagnosis  of 
"  false  labor/*  and  give  an  opiate  for  the  relief  of  the  patient,  it  may 
happen  tliat  the  first  result  of  quieting  tlie  pain  may  be  the  ac^colori- 
tiou  of  labor.  When  this  does  not  occur,  we  should  guanj  itgaiostlhe 
return  of  the  trouble  by  clearing  out  tho  bowels  by  purgatives  or 
eneinata. 

In  normal  labors,  the  pulse  becomea  more  rapid  at  the  beginning 
of  em'Ai  pain,  ami  contiimes  to  increase  in  frequency  until  the  pain  h«s 
reachefl  its  acme,  after  which  a  gradiuil  declination  follows.  Bui 
sometiiiius  labor  is  atteude<l  by  markeil  febrile  symptoms.  There  eiist 
rapidity  of  the  puUe  between  the  jmins  and  a  continuous  olevatiou  of 
tem{)eruture.  Now,  if,  at  the  same  time,  the  uteriue  contractions  are 
the  source  of  extraordinary  suffering,  there  is  strong  reason  for  sus- 
pecting that  labor  is  complicated  by  iiiflummatory  conditions  of  the 
organs  concerned  in  parturition.  Thus,  a  hitont  pelvi-peritonitis  may 
be  converted  into  the  acnte  form  by  the  several  acts  which  comprise 
normal  labor,  or  the  prolonged  tonic  contraction  of  the  uterus  upon 
the  fcetus  after  the  rupture  of  the  membranes,  especially  in  neglected 
shouUler  presuntti lions  and  in  contracted  pelves,  may  give  rise  to  inflam- 
matory affections  iu  the  uterus  itself.  Again,  in  other  ca«*s,  a  Ralpin- 
gitis,  espociuUy  if  of  fhe  /turuleiii  variety,  may  become  the  starting 
point  of  dangerous  hkal  or  genen»l  peritonitis.  In  either  cjise  the  co- 
existence of  intense  pain  with  febrile  symptoms  should  awaken  serious 
apprehensions.  Kspeciaily  ought  we  to  be  upon  our  guard  against  the 
treacherous  lull  in  the  symptoms  that,  as  a  rule,  takes  pl]»c<'  when 
labor  is  at  an  end.  After  a  <iay  or  two  we  may  expect  a  chill  and  the 
return  of  the  fever.  In  the  early  stages  of  metritic  and  (lorimctritto 
trouble,  a  ten-grain  dose  of  calomel  often  exercises  a  beneficent  action 
in  arresting  the  disease.  Where  lalwr  has  so  far  advanced  that  the 
induction  of  artiOcial  diurrhtra  is  rendered  impracticable,  opiates, 
though  of  inferior  value,  soothe  the  |»ain,  aud  arc  our  next  most  valu- 
able resource. 


Vmrwties. — Frequency. — Diofrnosis. — Pelvic  mcHsurenients. — Forms  of  Ihe  con- 
iTociwl  pelvis. — Jatito-minnr  pelves, — Flattened  non-rachitic  [wives. — Kuchitic 
flailfnod  puIresL— Qenerally  contracted,  flattcued  iK-lves. — Irregular  fonna. — 
I'seud(i-o«t«om«Iac{a. — Scholiosis. — Kyphosi!). — Influettco  of  cnntracted  pelves 
during  pregnancy  and  labor. — Influenc-e  upon  the  uterus. — luAuence  upon  the 
prMcntntion. — Influence  ujtou  the  pama. — Influciiee  upon  the  first  stjige  of 
labor. — Influence  ufwin  the  mechaniHtn  of  labor. — Effects  of  pressure  up<jn  the 
niaternnl  lU«ueK — Itiflueiicie  upon  the  fetal  head.— Effects  of  pre«9ure  upon 
the  iutegumcntti ;  upon  the  cranium. — Prognosis. 

Ix  contracted  pelves  somotimcs  a  sinjsle  diameter,  eomelimea  »1) 
the  principal  diameters  ure  rt'ducud  Ixdow  tlie  normal  uvcragt'.  The 
reUtivo  proportion  of  the  parts  may  ite  to  a  considerable  extent  pre- 
eerred,  or  the  pel  via  may  have  been  tJistorti'd  by  special  morbid  condi- 
tioDB,  giving  riae  to  nneqaal  development  and  changes  of  outline. 
Theoe  pocnLiarities  embarrass  a]l  attempts  at  fla^fication.  Still,  the 
Btudy  of  the  subject  is  greatly  simpliHc<i  by  the  fact  that  tlie  dimin- 
iahed  space  is,  in  the  great  proportion  of  ca(?e.^,  located  chiefly  at  the 
brim.  Aside  from  these,  there  remain  a  variety  of  irregular  forms  of 
rare  occurrence,  each  requiring  a  separate  desi-riptiou  and  plan  of 
treatment 

It  is  to  those  cases  in  which  the  narrowing  is  chiefly  at  the  brim 
that  the  term  "contracte*!  pelves"  is  gonemlly  apj>lic<l.  The  other 
forms  are  ail  specially  det^iglulted  by  some  quulifying  adjective  defin- 
ing their  character. 

Contracted  pelvea  proper  are  divided  into — 

1.  The  pelvis  aM^uubiliter  jiisto-minor,  in  which  alt  the  diameters, 
from  the  brim  to  the  outlet,  are  diminished  in  very  nearly  equal 
measure. 

i.  The  flattened  jwlvis,  oontractod  specially  in  the  conjugate  diam- 
eter. In  this  form  tbo  transvtirse  diameter  may  he  normal,  or  may  bo 
diminishod.     Thus»  we  distinguish — 

a.  Simple  flattened  pelves  (transverse  diameter  normal). 

d.  Flattenetl,  geneniUy  oontraoted  pelves  (iiarr<^iwing  in  the  trans- 
«s  well  as  the  conjugate  diameter). 

As  it  is  rare  Lo  find  two  pelves  possessing  the  Bame  measure- 
meuis,  the  qujpstion  arise:;  as  to  the  degree  of  autero-iwsterior  short- 
ening which  sulHces  to  distinguish  the  contracted  from  the  normal 
pelvis. 

It  is  often  customary-  tn  consider  the  contracted  pelvis  simply  as 
furnishing  a  meelianical  ob.stacle  to  the  passage  of  the  child's  liead; 
but  this  is  to  overlook  a  great  variety  of  very  important  modifications 
80 
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to  wliicU  it  gives  rise  during  pregnancy  and  labor.  Theee  remoter 
inllueiioes  are  ofttm  nbBcrvable  in  cased  where  labor,  if  ooiuidered  from 
the  standpoint  of  length  aluue,  would  be  regarded  as  normal. 

Michaelia*  and  Litzmann,f  whose  investigations  fnmish  the  basb 
of  modern  opinion  regarding  the  contracted  pelvis,  place  the  limit  at 
tl\ree  and  a  half  inches  for  the  simple  flattened  pelvis,  and  at  four 
inches  for  those  likewise  dimini-thed  in  the  transverse  diameter.  Yet 
even  above  thetio  limits  the  action  of  the  narrow  pelvia  ia  not  rarelj 
manifested  in  disturbance  of  the  normal  mechanism  of  labor. 

In  Germany,  Litzmann,  Michaelie,  Spiegell>erg,  J  and  Schroeder 
plrtoe  the  avenigc  fro^|uency  of  contracted  pelves  at  fourteen  per  cent, 
and  in  my  own  field  of  experience,  in  the  Emergency  and  Maternity 
Hospitals  of  New  York  city,  the  inmates  of  which  are^  however, 
almost  entirely  of  foreign  birth,  every  variety  and  degree  of  pelvic 
deformity  finds  abundant  illustration.  In  our  native  Amoriwin  women 
abnormal  pelves  are  rare.  I  frequently  hear  frtjm  cnuntrj'  pliysiciam 
who  attend  lectures  at  the  Bellcrue  Hospital  Medical  College  that,  id 
long  years  of  jtraetice,  they  have  never  met  with  a  ehigle  iustanoe. 
Y^et  it  is  impoii^iblu  to  study  the  cases  of  vesieo-vnginal  listuls  re- 
ported by  Dr.  T.  A.  Kmmet*  without  arriving  at  the  conciusion  that 
the  existence  of  contracted  pelves  is  frequently  overlooked.  Certainlj 
the  immunity  of  American  women  is  by  no  means  so  absolute  as  to 
justify  the  neglect  in  which  the  study  of  pelvic  deformity  haa  ao 
generally  fallen. 

The  Diagnosis  of  Contracted  Pelvis. — The  diagno«fia  of  peine  de- 
formity is  based  ujjon  direct  examination.  Certain  facts  in  the  previoua 
history  of  the  patient  arc  often  of  subsUintial  value  in  the  way  of  con- 
firmatory evidence,  or  by  directing  attention  to  the  probable  existenc* 
of  deformity. 

Previous  Hiatory. — Inquiry  should  be  instituted  reganiing  the  oc- 
currence of  rickets  in  t^arly  iihildhood,  and  especially  in  this  connection 
as  to  the  perioil  of  the  appearance  of  the  teeth.  I^te  dentition  is  an 
onlinury  sign  of  imperfect  bone  formation.  A  cross  baby,  IwtUe-fed 
or  improperly  nur:*ed,  suffering  from  repeat^^d  attacks  of  indigestion, 
from  restlessness  at  night,  and  profuse  j)ers]urations,  who  cuts  the  first 
incisor  teeth  in  the  second  year,  has  presumptively  had  ricfceta.  A 
history  of  this  nature,  even  in  the  absence  of  the  grosser  evidences  of 
rickets,  sut^h  as  the  square  head,  the  pigeon-breast,  the  tumefied  abdo- 
men, small  stature,  spinal  curvature,  enlarged  joints,  and  incurvation 
of  the  long  bones  of  the  extremities,  is  to  be  regarded  with  suspicion. 
Data  of  the  kind  mentioned  are,  however,  often  difficult  to  obtain,  and 

•  MiniAELiR,  Dius  engc  K^'ckm.  Iieipsie.  1865. 

f  LiTZHAXN,  I»io  Fonnon  des  Ueckens,  BiTlin,  186L 
5  Sr'iEr.ELRKRO,  Lohrbiich,  IST8,  Btl,  ii,  p.  428. 

•  iCsiMET,  Vcsico- Vaginal  Fistula,  Willium  Wood,  1908. 
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it  should  be  borne  in  mind  that  not  every  case  of  mild  rachitis  ia  fol- 
lowed by  |>elvic  mirrowing. 

Instnictiou  may  liicewiBe  be  obtained  from  the  history  of  previoaa 
labors.  Thoagh  a  protracted  and  difficult  labor  is  by  no  meana  na- 
common  in  well-formed  primiparae,  it  should  stimulate  us,  both  during 
parturition  and  sabse<)uent  to  delivery,  to  make  a  careful  investigation 
as  to  the  capacity  of  the  peUis.  A  pendulous  abdomen  aud  faulty 
prasentationa  and  positions  of  the  fa?tu8  occur  with  much  greater  fre- 
quency in  contracted  than  in  normal  pelves. 

Certain  of  the  rarer  deformities  proceed  from  inflammations  be- 
tween tlie  aacru-iliac  boue^  aud  at  the  hip-joint,  from  inequalities  in 
the  length  of  the  limbs,  and  from  spinal  distortion  when  these  diffi- 
culties occur  in  early  childhood. 

Pelvic  Measurements, — The  examination  should  be  made  with  the 
patient  upon  her  back,  placed  preferably  upon  a  hard  table  covered  by 
a  folded  bUnket,  or  a  woolen  comforter.  The  head  and  shouldera 
should  be  moderately  elevated,  the  knees  should  be  flexed,  and  tha 
pelm  brought  as  near  to  the  edge  of  the  table  as  possible. 

Facility  in  the  recognition  of  abuormal  conditions  can  only  be  oc- 
qnireti  by  making  it  a  habit  to  note  the  general  features  of  the  pelvis 
in  every  case  of  labor  which  is  committed  to  our  charge.  By  experi- 
ence we  acquire  a  tolerably  distinct  idea  of  the  relative  thickness  of 
the  bonce,  the  inclination  of  the  ilia  to  the  horizon,  the  height  of  and 
the  angle  formed  by  the  symphysis  pubis,  the  size  and  character  of  the 
pubic  arch,  the  length,  breadth,  and 
curvature  of  the  sacrum,  the  ])osition 
of  the  promontory,  and  the  distance 
between  the  ischia. 

More  exact  informatiou  is  deriv- 
able from  direct  measurements  be- 
tween different  prominent  points  in 
the  pelvia.  Various  pelvimeters  have 
been  devised  to  facilitate  the  required 
measorements.  Those  for  determin- 
ing the  distance  between  certain  ex- 
ternal points  are  alone  of  practical 
value.  For  this  purpose  the  circle  of 
Baadelocquc  is  the  one  I  have  moet 
constantly  employed.  It  requires  to 
bo  used  with  caution  on  account 
of  the  spring  of  the  metallic  arms. 
Schultxc's  instrument  poaseseee  the 
advantagee  of  greater  Brmnesi  and  portability.  The  points  selected 
for  measurement  should  be  bony  prominences,  easy  of  recognition, 
and  not  covered  by  soft  parts.    They  should  be  such  as  to  allow  us 


Flo.  aOOi— Baudelocqae'a  pelvimeter. 
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to  form  nt  least  approximative  concIuBions  relative  to  the  diameten 
of  the  small  i>elvis.  Experience  ghowa  lis  tliut^  judged  by  these  mle*. 
three  measurement*  only  are  poaseased  of  real  importance,  viz.»  the 
dUtances  1)etveen  the  anterior  superior  spinouB  processes,  the  dif!tanc«« 
between  the  crests  of  the  ilia,  and  the  external  conjugate  diameter. 


LOili 


Fm.  SOI. — Bchuhw's  pelvimeter. 

In  measuring  the  distances  botwefii  ilie  anterior  superior  spil 
processes,  the  iiecoucheur  should  eljiud  by  the  side  of  his  patient, ; 
holding  the  arms  of  the  pelvimeter  between  the  thumb  and  fingers, 
apply  the  jwints  of  the  instnimeut  to  the  spines  external  to  the  iiwer- 
tion  of  the  sartorious  mnsrles.  The  points  should  then  be  pa»httl 
backward  a  number  of  times  along  the  outer  edge  of  the  crest«  of  th« 
ilia,  until,  after  a  few  trials,  the  greatest  distance  between  the  cresta 
ba8  been  determined.  The  average  distances  thus  obtained  arc  nearly 
ten  and  a  quarter  inches  between  the  spinous  processes^  and  eleven 
and  a  half  inches  between  the  crests  of  the  ilia.  A  pelvis  in  which 
these  measurements  are  equal,  or  in  which  the  relations  are  inverte*! 
(i.  e.,  where  the  distimce  between  the  spinous  processes  is  greater  tluui 
that  between  the  crests  of  the  ilia),  is  rachitic  in  character.  In  raciiilic 
pelves  of  the  second  variety  mentioned  it  is  customary  to  select,  in 
measuring  the  distance  between  the  crests,  points  situated  two  and  a 
imlf  inelies  jmsterior  ti>  the  spinous  processe.s. 

Any  considen»ble  falling  below  the  normal  average  in  these  two 
diameters  would  warrant  the  diagnosis  of  transverse  shortening  in 
the  inner  dimensions  of  the  small  pelvis.  Deductions  as  to  the  degm* 
of  shortening  should,  however,  be  made  with  cnntiou,  as  the  relations 
between  the  diameters  of  the  large  and  small  pelves  depeuil  upon  such 
variable  factors  as  the  thickness  of  the  bones  and  integuments  aii<l 
the  height  and  inclination  of  the  ilia  to  the  horizon. 
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In  mensuriDg  the  exiemul  conjugate  diameter  the  patient  is  turned 
Qpon  ber  side;  one  extremiti.-  of  the  pelvimeter  is  then  pluced  npon 
the  foan  just  beneath  the  spinous  process  of  the  Inst  lumbar  vertebra, 
while  the  anterior  point  is  made  to  rest  upon  t)ie  middle  of  the  upper 
Iwnier  of  the  symphysis  pubis.  The  length  of  the  external  conjugate, 
or,  lu  it  is  sometimes  termed  from  its  author,  the  diameter  of  Baude- 
locqne^  ii  normally  about  eight  inchea.  Haudclocque  tliought  that  by 
deducting  three  inelies  from  the  cxtermil  conjugate  in  Bparo  women, 
and  three  and  a  qnarter  inches  in  women  of  a  ficshy  habit,  the  conju- 
gttta  Tcra  could  bo  determined.  Litzmann  has,  however,  strikingly 
ahovQ  the  fallacy  of  Baudelocque*s  deduction.  In  thirty  cases,  where 
he  had  an  opportunity  to  compare  the  measureuieut±i  of  the  external 
conjugate  with  the  length  of  the  internal  conjugate  as  determined  sub- 
sequently by  posi'tnortem  examination,  he  found  the  mean  amount  to 
be  dednntod  wiia  about  three  and  a  half  inches.  However,  the  amount 
in  individual  cases  widely  varied,  owiug  to  differences  in  the  thickness 
of  the  bones  and  integuments,  the  maximum  amounting  to  nearly 
fire  inches  while  the  minimum  did  not  exceed  two  and  three  fourtlis 
inches.  But,  while  the  oxterual  conjugate  does  not  enable  us  to  esti- 
mate to  a  fraction  the  length  of  the  antero-posterior  diameter  of  the 
pelvic  brim,  it  furnishes  useful  information  as  to  the  existence  in  gen- 
eral of  flattening.  Thus,  if  the  diameter  of  Bnudclooque  measures 
leas  than  six  and  one  fourth  inches,  it  may  be  assumed  that  the  pelvis 
is  flattened.  If  the  pelvis  measures  less  tlian  seven  and  a  half  inches, 
flattening  may  bo  assumed  in  half  the  cases.  Above  seven  and  a  half 
inches,  antero-posterior  shortening  is  very  exceptional.* 

For  internal  measurements,  the  only  practical  pelvimeter  is  the 
hand  of  the  acjcoucheur.  To  be  sure,  it  can  only  determine  with  ex- 
sctitude  the  diagonal  conjugate,  i.  e.,  the  distance  from  the  lower  bor- 
der of  the  symphysis  pubis  to  the  promontory;  but  from  the  diagonal 
conjugate  it  is  possible  to  calculate  the  conjugata  vera  with  a  closer 
decree  of  accuracy  than  is  obtainable  by  means  of  any  of  the  ingenious 
instrument*  designed  to  measure  directly  the  diameters  of  the  brim. 

To  OM^ertain  the  diagonal  conjugate,  the  index  and  middle  fingera 
of  the  left  hand  should  be  introduced,  well  oiled,  into  the  vagina.  By 
pushing  the  posterior  vaginal  wall  backward,  the  points  of  the  fingers 
are  made  to  reach  the  sacral  vertebrae.  Then,  ftdlowing  the  sacrum 
npvanl.  the  promontory  is  reached.  To  do  this  it  is  necessary  to  sink 
tlie  elbow,  and  give  to  the  fingers  a  nearly  vertical  direction.  The 
resiatauce  of  a  rigid  perinsuni  and  the  vaginal  wall  is  best  overcome 
by  continued,  steady,  upward  pressure.  It  is  often  possible  by  thiB 
method  to  reach  the  promontory  in  even  normal  pelves.  During  the 
examination  the  patient  should  be  requested  to  raise  up  her  hips.     The 

*  LmMATTN,  Uftbcr  di«  Brkenntniaa  des  engen   Beckens,  Volkmnnn's  SamnU. 
kiln.  Yortr,  Xo.  20,  p.  148. 
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promontory  is  recofrnizod  partly  by  its  convex  ffurfaoe-,  and  partly  by 
the  width  of  the  curtilage  which  intervenes  between  it  and  the  ad- 
joining lumbar  vertebra.  In  practice  there  are  two  possible  sourcee  of 
error,  viz. :  an  angle  may  form  between  the  first  and  second  aacnil 
vertebrse  wliere  the  union  has  been  incomplete,  producing  u  "fulae 
promontory  "  beneath  the  trao  one ;  or  the  upper  surface  of  the  first 
lumbar  vertebra  may  project  in  such  a  way  a^  to  be  mistaken  for  the 
promontory  in  cases  where  the  latter,  as  sometimes  happens,  fonM 
with  the  spiniU  rolumn  a  ven,-  obtuse  angle.*  Such  deviations  are  not 
without  practical  interest,  as  the  prognosis  is  rendered  less  promising 
when  the  beanie  in  place  of  a  single  point  of  coutAct,  has  to  overcome 
the  rcsistwiice  offered  by  the  surface  of  an  entire  vertebra. 

The  niciisure  of  t!ie  diagonal  conjugate  is  taken  by  pressing  the 
middle  finger  firmly  agiiinst  the  most  salient  portion  of  the  promon- 


I  \ 


\^ 


FlO.  30S.— Normal  Inclinkllon 
of  thti  HymphralB  pubiit. 
(Bplegellwrji.) 


"t.^ 


Fio.  908.— Diminution  of  an^lo 
bt>ln-ff4*n  ityin  phjrsls  ami  |h.*1- 
vie  brim. 


Fio.  fiM.— iDCivaae  of  mofb 
brlwMn  njiupbj^  am 
pe)TScl>riiu. 


tory,  while  the  ratHal  edge  of  the  hand  or  index-finger  is  raised  to  tJie 
ligauienttim  arcuatuw.  The  point  of  contact  with  the  latter  is  then 
carefully  marked  with  the  nuil  of  the  index-finger  of  the  right  luuid. 
It  is  desirable  in  withdrawing  the  fingers  that  they  maintain,  as  nearly 
as  may  be,  the  position  assumed  at  the  time  of  measurement  Finally, 
with  a  small  rule,  the  length  from  the  murk  of  the  nail  to  the  tip  of 
the  finger  is  readily  ascortaine*!. 

In  calculating  the  length  of  the  conjugiita  vera  from  the  measure 
thus  gained,  it  is  necessary  to  reconstruct  the  triangle  formed  by  the 
two  conjugates  and  the  svmphysis  pubis.  The  diagonal  conjugate  is 
the  longest  of  the  three  sides.  The  length  of  the  conjugata  verm  de- 
pends on  the  height  and  inclination  of  the  s^nnphysis  pubis  and  the 

*  LiTZNANN,  Uulier  die  KrkennLiiiss  dcs  engen  Beckens,  Yolkmann's  Samml 
kiln.  Vortr.,  No.  20,  pp.  152,  153. 
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dcjfree  of  elevation  of  the  promontory  above  the  symphysis,  as  may  be 
rtmdily  aeeu  by  reference  to  the  diagrums. 

The  height  of  the  symphysis  pubis  muy  bo  fletermined  by  the  finger 
through  the  anterior  vaginal  wall.  AVhen  the  symphysis  does  not 
mraeure  above  one  inch  ami  a  half,  the  subtraction  of  two  thirds  of  an 
inch  from  the  diagonal  diameter  will,  under  ordinary  circumstances, 
funiisli  very  neairly  the  conjugate.  When  tlie  eympliysis  oxceedB  one 
inch  and  a  half,  three  fourtlis  of  an  inch  should  he  deducted.* 

The  inclination  of  the  symphysis  pubis  to  the  plane  of  tlie  brim 
and  the  height  of  the  promontory  above  the  upper  border  of  the  pubes 
can  only  be  estimated.  When  any  unusual  deviations  in  either  of 
these  regards  are  found  to  exist,  some  special  allowance  would  need  to 
be  made  by  way  of  compensation.  It  is  just  here  that  jud^jment  and 
experience  furnish  the  be^t  safeguards  against  vital  inaccuracies. 

In  thin  persona  during  the  non-pregnant  state  the  promontory 
can  sometimes  be  easily  rc^jched  through  the  abdominal  walls,  and  an 
estimate  made  of  the  conjugate  by  deducting,  from  the  distance  thus 
obtained  between  the  promontory  and  the  syrajjhysis,  the  supposed 
thirkne^  of  the  intervening  tissues. 

The  transverse  diameters  of  the  jvelvie  brim  and  cavity  can  Iw 
neither  directly  measured  nor  calculated  with  auy  degree  of  certainty 
from  other  measurements 

There  are  certain  other  dimensions  which  we  find  useful  to  deter- 
mine in  the  rarer  forms  of  distortion,  and  which  will  be  mentioned  in 
their  projKT  connections.  For  the  three  forms  of  coutnicted  pelvis 
which  at  present  engage  our  attention,  four  measurements  alone  are 
of  practical  value — viz.,  the  distance  between  the  anterior  eu|>enor  spi- 
nous processes ;  the  distance  between  the  crests  of  the  ilia;  tlie  exter- 
nal conjugate;  and  thecoujugata  diagonalis. 


Tub  Thuee  PiuxriPAL  Fohms  of  Contracted  Pelvis. 

Tlte  Pelris  .f^ijuahiHter  Justo-minor^  or  Symvietricolly  Contracted 
Pelvis. — This,  the  rarest  of  the  three  forms,  presents  to  the  eimual 
view  the  ap}>earance  of  a  normid  pelvis,  except  that  the  diameters  from 
the  brim  to  the  outlet  are  reduced  in  nearly  equal  measure.  We  dis- 
tinguish two  varieties  of  this  jwlviB:  1.  In  the  conuuouer  variety  the 
woman  may  be  of  small,  medium,  or  large  stiiture.  and  her  figure  thirk- 
Bet,  or,  on  the  contniry,  gniccfiil  and  slender.  Nothing  in  either  her 
size  or  carriage  is  indicative  of  any  abnormal  condition.  The  pelvic 
bones  themselves,  b<rth  in  their  structure  and  in  their  counections  with 
one  another,  are  free  from  all  traces  of  morbid  action.  They  arc  sim- 
ply below  the  standard  size.  The  pelvis  as  a  whole  is  of  the  feminine 
type.     Litzmnnn  has  shown,  however,  that  in  the  juslo-tninor  jielvis 

*  Spiegelbcko,  op.  cit.,  p.  433, 
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the  relations  of  the  different  parts  to  one  anotlier  are  not,  as  anile, 
absolubfly  the  suitie  ixa  iu  the  uormul  pelvis.  Thus,  there  is  diminished 
width  of  the  sacrum,  due  in  special  degree  to  the  small  sixe  of  the  a]»; 
the  rotation  forward  uf  the  promontory  and  the  curving  of  the  lower 
extremity  of  the  sacrum  are  less  pronounced;  the  concavity  of  the 
sacrum  in  the  tronsvcn^e  direction  is  intTcased ;  the  posterior  ncral 
surface  is  nearly  on  a  level  with  the  posterior  au|»erior  spinous  proc 
in  ptucc  of  (tinkin^jT  furwtird  between  the  ilia ;  the  height  of  th<;  atiU*: 
and  lateral  walls  is  proportionately  lessened  ;  and,  finally,  there  is  <i 
an  increase  in  the  angle  which  the  symphysis  pubis  forms  with 
conjugate.* 

These  peculiarities  point  to  a  premature  arrest  in  the  dovelopm^il* 
of  tiie  bones,  whereby  the  pelvis  retaina  something  of  the  iutaatilc 
type.  The  causes  of  arrest  aro  in  most  cases  tracoablo  to  genenU  dis- 
turbances of  nutrition  during  early  childhood,  such  as  scrofula  and 
chlorosis,  to  rickets,  which  in  pUco  of  leading  to  deformity  exceptiou- 
ally  exerts  it^  influeuto  in  the  suspension  of  bone-growtli,  and  in  rare 
cases  to  the  influence  of  hard  labor  and  the  carrying  hea\'y  weights 
before  the  completed  development  of  the  body.  A  few  cases  in  whicb 
no  morbid  conditions  eau  be  elicited  from  the  history  of  the  patient 
may  perhaps  be  reftrryd  to  some  original  defect  in  tlie  primitire  ni»- 
terial  from  whi<-h  tlie  bones  Merc  built  up.  Cases  have  been  ropiKtcd 
in  wliich  tliis  anomaly  appeared  to  be  hereditar^'.f 

2.  In  veritable  dwurfs  the  diminutive  size  of  the  pelvis  n^y  fdmply 
correspond  to  the  Lilliputian  jiroportions  of  the  entire  skeleton.  The«o 
BO-called  dwarf  pelves — pelreg  nana — are  of  the  regular  feminine  type, 
but  the  bones  are  slight,  and  united,  as  in  the  child,  by  cartzlagv; 
They  are  extremely  rare.  lu  pelves  of  this  variety  the  highest  decree 
of  contraction  is  ulwerveil-t 

Diagnosis. — In  thejugto-min&r  pelvis  all  the  external  diameters  are 
diminished.  At  the  same  time  rickets  is  excluded  by  the  normal  re- 
lations existing  between  the  spines  and  the  crests  of  the  ilia  (t'lWf  p. 
475).  The  diagonal  conjugate  is  lessoned.  In  estimating  the  cotiju- 
gata  vera  it  is  ne{^es!^ary  (rarefully  to  notice  the  heiglit  of  the  promon- 
tor}'  and  the  inclination  of  the  anterior  pelvic  wall,  as  these  are  some- 
tinies  exaggerate<i  and  call  for  an  increase  in  the  amount  to  bo  de- 
ducted."    By  cjirefnl  palpation  of  the  two  sides  of  the  pelvis  with  the 

•  LiTZMAXN.  Die  Formcn  des  Beckcns.  Berlin,  p.  40. 

f  MicuAEUs,  Das  vnnre  B«.ken,  hernusp-geben  von  Litzroann,  p.  100 ;  tirf«  like* 
wise,  LfiHLEiN.  Zur  Lchrt'  voin  Purchwcg  zu  engen  Becken.  Ztschr.  f.  Ocburtsh.  a. 
Fnwenkr.,  Bd.  i.  p.  5a. 

t  There  is  a  thiM  form  of  iusto-raiQor  pelvis,  which  is  the  ooncomiLAnt  of  ud- 
develnpM  orpnns  of  generation.  As  it  occurs  only  in  sterile  women.  It  pcimeoaH 
no  obstetrical  intere-t. 

*  On  the  conlmry,  owing  to  the  ohortniwB  of  the  Rvrnphysis  pubK  as  a  rule,  the 
average  amouat  to  hedudiititt-d  israther  letw  than  in  normal  itelves,    Luhlcin  Kunst- 


m.  MB. — SiM>4-]m(>iu>  rrnm  thn  Wood  Muwtim  iBeUenw  Hu«iiltal).    I 
Vn.  I.  Nomi«lp«lviB.     No.  i,  Juato>tnlmir  prlvi» 


I>rBwii  oa  nunu  bcsIv. 


thftt  the  luMidon  of  four  fifths  of  an  inch  to  the  distance  from  tbo 
lower  border  of  the  lipimcntnin  arcnatuin  utiil  the  upper  border  of  the 
great  sciatic  notch,  which  can  l>e  measured  by  the  finger  without  ga»ut 

h^ltt  bei  dft  allg.  Beck«Dong«)  found  the  ftverage  in  eighteen  caaes  was  three  fifths 
of  «n  inch. 

*  LOuLEiy,  Zar  Beckcn-Messung,  Ztschr.  f.  Geburtsb.  und  Gynack^  rol.  xi,  part 
i,p.83. 

f  PriiDtpara,  aped  tirenty-thrM.  In  labor  thrwe  Jays  previous  to  my  seeing  her. 
W«tOT»  all  wx-aped.  I^rge  scalp-tumor  reaching  nearly  to  Yulva.  Ct-rvii  rigiJ. 
Oe  one  third  dilated  and  piiehe<3  down  by  walp-tnmor.  Forceps  trie»J.  AfterwanI 
perforation  and  craniotomy.  Chin  tilted  and  head  brought  thrtuigh  the  pelri*  by 
the  fronlo-meiital  diameter.  Patient  died  on  thini  day.  Estensive  marks  of  prws- 
ure  in  the  bladder  opposite  pelvic  mini.  Small  circular  perforation  of  uterus  oppo- 
aite  promontory.  Conjugate  diameter  three  inches.  Transverse  diameter  of  hnrn 
four  and  a  half  inches.  Slight  Naegcio  obliquity  on  left  side.  Patient  was  flftj- 
nliie  inches  in  height,  and  pr^cntetl  no  signs  of  rickets. 
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difficult}',  furnishes  a  close  approximation  to  the  length  of  the  trans- 
verse  diameter.  In  ordinary  cases,  it  is  fortunateiy  safe  to  base  prac- 
tice upon  the  lenj^th  of  the  autero-posberior  diameter. 

Fhitteuvd  Pelvis. — We  have  seen  that  the  characteristic  of  tl 
form  is  a  sliortoned  conjugate  dianiet<*r.  The  transverse  diameter 
mains  at  the  same  time  nonnat»  or  may  sink  helow  the  standard.  A 
special  distinction  is  likewise  to  be  made  between  the  flattened  pelves 
of  uou-raohiLic  and  nichitic  origin ; 

1.  The  flattened  nou-rachitio  form  is  the  must  frequent  vuriet)'  of 
contracted  pelvis.  At  a  first  glance,  or  previous  to  measurement*  it 
often  produces  the  impression  of  a  normal,  woU-formed  pelvis.  It  is 
ocL'asinned  by  a  sinking  of  the  sacrum  downward  and  inward  between 
the  two  ilia.  As  tliis  movement  takes  place  witliout  any  forward  rotft- 
tion  of  the  promontory,  the  antero-posterior  shorteuing  \s  not  confi: 
to  the  brim,  but  extends  throughout  the  entire  pelvic  cavity.  Ex 
contraction  i.t  uncommon,  the  length  of  the  conjugate  rarely  ful 
below  three  inches.  The  flattening  is  of  necessity  asRociatfd  wi 
compensating  Increase  in  the  transverse  diameter.  As,  however, 
flattened  nou-rachitic  pelvis  19  usually  from  the  onteet  of  small  sixe« 
the  compousation  hardly  sufiicea  to  give  to  the  transvense  diameter 
more  than  tlie  normal  dimensiuns.  Indcud,  it  is  not  infrequent  to 
And  a  slight  lessening  in  the  transverse  diameter  associated,  with  an- 
tero- posterior  contraction. 

There  is  nothing  definitely  settled  regarding  the  etiology  of  this 
deformity.  It  has  been  attributed  to  lifting  and  carr}'ing  heavy  bur- 
dens before  the  age  of  puberty,  to  incompletely  developed  rickets,  and 
to  retarded  development 

During  life  it  is  not  easy  to  distinguish  between  this  form  and  that 
of  the  Byinnietrieally  contracted  pelvis.  In  both  the  external  signs  of 
rickets  are  absent,  the  relations  lx?tweeu  the  spines  and  crests  of  tlje 
ilia  uormul,  and  in  both  all  the  external  diameters  maybe  somewhat 
diminished.  The  stature  of  the  individual  fumishea  no  clew;  for, 
though  both  forms  occur  rather  more  frequently  in  diminutive  persons, 
there  are  numerous  exceptions  to  the  rule.  The  sinking  of  the  sacrum 
between  the  ilia  is  not  easy  to  recognize.  In  a  well-marked  example, 
however,  the  relatively  greater  shortening  of  the  conjugatn  externa  and 
the  diagonal  conjugut*:,*  with  the  difficulty  of  pali>atiug  the  inner  sur- 
face of  the  pelvic  lateral  walls,  furuiab  the  prominent  points  for  guid- 
ance. Sometimes,  when  no  bony  union  has  formed  Ijetween  the  first 
and  second  sacral  vertebrte,  a  double  promontory  may  be  left. 

*  In  reckoning  tho  tnio  conjiifpito  from  the  diAgonal  diameter,  the  same  redn^ 
tion  needs  to  bo  mndo  as  in  tho  norm&t  pelvis,  for.  though  the  outward  sloitt  of  thr 
•tyniphysis  is  increased,  this  is  compensated  (or  by  tlic  diminisln-i!  lieight  of  lli« 
rymphviiis  and  low  position  of  the  promontory.  (Litzxan.h,  Volkmann'ft  iSorotat 
klin.  Vortr.,  No.  20.  p.  100.) 
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2.  The  rachitic  form  of  flattened  pelvis  presents  the  following  char- 
acteristics : 

The  bones  are  of  small  sixe,  but  nsnuUir  of  normal  texture.  Some- 
timojs,  how«ver»  they  are  thin,  and  ev**n  tnmalurent,  while  in  other 
instADcee  they  may  be  unusually  compact  and  thickened.  The  ilia  are 
flattened,  and  run  in  a  nearly  horizontal  direction.  'Itio  anterior  su- 
perior Bjiinous  processes  flare  outward,  so  that  the  distance  between 
them  ditlers  tittle  from  that  between  the  widest  points  of  the  crests. 
The  promontory  projects  inward  toward  the  symphysis  pubis.  The 
upper  portion  of  the  sacrum  sinks  inward  Iwtween  the  ilia,  and  lies 
farther  in  front  of  the  posterior  8U(>erior  spinous  processes  than  in  the 
normal  i>el\is.  The  upper  portion,  too,  is  directed  nearly  horizontally 
backward,  while  the  extromityf  usually  at  the  fourth  or  fifth  sacral  ver- 
tebra, is  bent  sharply  for- 
ward. The  anterior  sacnd 
Burfaee  loses  it«  transverse 
concavity',  and  bceotnes 
either  flat  from  side  to 
Bide,  or  convex  from  the 
bul^ng  forward  of  the  sa- 
cral vertebrw.  The  antero- 
posterior shortening  of  the 
hnm  is  accompanied  by  a 
c<impeiistUing  increase  in 
the  transverae  diameter. 
Afl,  however,  the  rachitic 
pelvis  is  oripinully  under- 

■ixed,  the  transverse  diameter  rarely  exceeds  normal  dimensions.  The 
horizontal  rami  of  the  pubes  are  flattened,  and  the  acetabula  are  di- 
nx!ted  to  the  front.  The  cartilage  of  the  symphysis  pubis  generally 
I  projects  inward,  the  pectineal  line  is  often  unusmilly  sharp,  and  at 
^times  torminntea  at  the  insertion  of  the  psoas  mtiscle  in  a  projecting 
^B^ne.  Below,  tlie  ischia  diverge  from  one  another,  and  the  arch  of 
^^Re  pubes  is  widened. 

The  result  of  these  change«  is  to  produce  a  shallow  pelvis,  with 

contraction  at  the  brim  and   widening  at  the  outlet.     The  shape  of 

I     the  brim  varies  between  a  long  ellipse  and  that  of  a  heart  or  kidney. 

the  different  degrees  of  variation  depending  upon  the  extent  of  the 

displacement  forward  of  the  promontory.     Externally,  owing  to  the 

^horizontal  iK)sition  of  llie  sacrum,  a  depression  exists  in  tlie  lumbar  re- 

^H^m,  the  sulcus  between  the  natea  is  broad  and  superflcial,  and  the 

^^lal  orifice  is  exjwsed  to  view. 

C'ciate  the  rHchitic  pelvis,  it  is  necessary  to  bear  in  mind  the 
ught  by  rickets  in  the  bony  structures.  In  the  physiolog- 
of  the  pelvic  bones,  now  cell-elements  develop  beneath  tho 


Flo.  SM-FUttonwl rachitic iwlvte.    (Wood^i Mwrnn.) 
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periosteum  and  adjacent  to  the  cartilaginous  borders  npon  the  articular 
surfaces.  These  cell-elements  promptly  ossify,  and  thus  prt)viai()n  m 
made  for  the  iucreafie  of  the  bones  in  extent  and  thickness.  Simului- 
neoufily  with  the  formation  of  the  new  bone,  medullary  Hpaces  are  pro- 
duced in  tlie  bony  tissues  by  a  process  of  absorption,  ^'ow,  in  rickeUf 
while  the  new  cetl-elementa  are  deposited  in  such  numbers  that  the 
preparatory  hiyer  is  ofteu  five  to  ten  times  the  normal  thiekuea^  the 
process  of  ossification  is  suspended  or  imperfectly  jwrformed.  TIiua, 
the  rachitic  pelvis  consists  of  a  number  of  more  or  less  firm,  bony 
masses,  covered  with  soft  osteoid  layers,  with  broad  cartilaginous  bor- 
ders at  the  articular  surfaces.  These  changes  combine  to  iucre«Be  the 
pliability  of  the  pelvis,  and  to  retanl  its  growth. 

The  pelvic  defurmity  resulting  from  rickets  is  mainly  due  to  the 
weight  of  the  superimposed  body.  The  pressure  from  above  which  ihe 
trunk  exerts  j»u«hes  the  promontory  forward  toward  the  median  line. 
At  the  same  time  the  upper  portion  of  the  sucnim  rotates  upon  its 
traJisverse  axis,  so  that  its  posterior  aspect  ia  nearly  on  a  line  with  the 
horizon.  The  bodies  of  the  vertebra*  sink  downward  between  the  flex- 
ile wings,  whereby  the  concarity  of  the  sacrum  from  side  to  side  is 
effaced.  The  pliant  border  of  the  iliac  articulation  yields  somewhat, 
and,  as  it  is  drawn  inward  by  the  sinking  of  the  sacrum,  the  traction 
of  the  strong  sacro-ilioc  ligaments  approximatt*8  the  posterior  superior 
spinous  processes  to  one  another.  The  traction  of  the  sac ro- tuberous 
and  sacro-spinous  ligaments  aids  in  hooking  forward  the  lower  extrem- 
ity of  the  sacrum,  though  to  this  deforutity  the  pressure  exercise<l 
upon  the  end  of  the  spinal  column  by  the  half-sitting,  half- recumbent 
posture  affected  by  rachitic  children  unquestionably  contributes  ItA  part 

If  we  regard  the  saernm  as  a  fulcrum,  and  each  os  innominatum  as 
a  lever,  it  is  evid^'ut  that  the  tructiuu  of  t)ie  sacro-Uiac  ligaments,  under 
the  pressure  upon  the  sacrum  from  the  trunk,  would  produce  a  separa- 
tion of  the  innumiuatc  bunes  in  front  were  it  not  for  their  firm  union 
at  the  symjihysid  pubis.  The  result  of  these  two  counteracting  force* 
is  an  incrcjksed  incurvation  of  the  bones  at  the  point  of  weakest  nseist- 
ance,  which  is  situated  near  the  articular  surfaces.  In  advanced  rick- 
ets, where  the  bones  are  plastic  and  willowy,  the  linea  nrcuata  is  often 
bent  at  an  angle,  no  that  the  greatest  transverse  diameter  divides  the 
pelvic  brim  into  a  posterior  and  anterior  half.  To  the  latter  belong 
the  acetabula,  to  tlie  former  the  two  ilia. 

The  outward  dii*ection  of  the  anterior  superior  spinous  proceesea  ia 
probably  due  in  a  measure  to  an  arrest  of  developmcut,  as  the  S-shaped 
curve  of  the  crests  of  the  ilia  does  not  normally  develop  until  after  the 
age  at  which  rickets  usually  makes  its  appearance  (Kehrer).  The  flat- 
tening of  the  ilia  is  partly  due  to  the  drag  of  the  sacro-iliae  Ugamentst, 
and  partly  to  the  action  of  the  sartorii  and  gluteal  musclea.  The  di- 
vergence of  the  ischia  and  thu  wide  arch  of  the  pubes  are  the  product 
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of  tlie  increased  transverse  diameter,  and  the  attacliments  of  the  ro- 
tator and  adductor  mnsclea  of  the  thigh.* 

The  diaguudiii  of  the  rachitic  form  of  flattened  peh*i«  is  eai;y,  if  tho 
chancteristic  changes  are  kept  iu  mind.  The  prominent  features  to 
which  the  attention  needs  to  he  directed  are  *  the  relatione  of  the  die- 
tanoee  between  the  crintffl  tlii  and  the  anterior  superior  spinous  pro- 
ceises  (diminished  ditTerencn^  or  distance,  betnreen  the  anterior  superior 
spinous  proceeses  may  equal,  or  even  exceeii,  tlnit  between  the  crests)  j 
diminished  distance  between  the  posterior  superior  spinous  processes; 
diminution  of  the  external  conjugate;  the  furni  and  direction  of  tho 
wcmm  ;  the  shape  of  the  arena  pubis;  and  the  marked  projection  of 
the  promontory.  A  false  promontory  at  the  second  sacral  vertebra  is 
not  uncommon.  The  deduction  to  be  made  from  the  conjugata  diago- 
ualis  in  estimating  the  conjugata  vera  averages  the  same  as  in  the  nor- 
mal pelvis.  However,  it  is  in  rachitic  pelves  tliat  the  widest  variaiioua 
in  this  respect  occur,  making  it  specially  necessary  in  each  cose  to  ob- 
serve the  height  of  the  promontory  and  the  length  and  directiou  of  the 
symphjitis  pubis. 

FhtttfHcd  Otneralbj  Contracted  Pelves. — In  this  varietj-  we  distin- 
guish likewise  a  rnchitic  and  non-nichitic  form,  the  latter  occurring 
rarely,  tthe  former  with  comparative  frequency. 

The  non-rachitic  form  is  apparently  the  joint  product  of  a  small 
josto-minor  i>elvis  nnd  the  forces  which  lead  to  a  sinking  of  the  sacrum 
between  the  ilia.  Iu  theae  pelves  a  short  symphysis  and  a  low  prom- 
ontory contribute  often  to  reduce  p'eatly  the  difference  between  the 
diagonal  and  the  true  conjugate.  During  life  it  is  difficult  to  distiu- 
gnish  it  from  the  justo-minor  jwhis. 

The  rachitic  form  ia  found  usually  in  persons  of  small  stature.  It 
pr^eentB  in  a  striking  degree  the  marked  peculiarities  of  the  rachitic 
jiehis.  The  existence  of  transverse  narrowing  is  recognized  by  the 
narrowness  of  the  hips,  by  the  ease  with  which,  in  internal  examina- 
tion, the  side  walls  can  he  fi*!t  with  the  palmar  surface  of  the  half- 
hand,  and  by  the  modifications  it  produces  iu  the  mechanism  of 
labijr. 

•  Wbilo  Ijitrmanu  (Pit'  Formen  dwt  Bocken*)  iml  Sohrwder  (Lchrbiieh  tier  Go- 
Imrtshnlfe)  Iny  i'[)or'iitl  siirss  upon  llit*  weight  of  iho  body  rm  itie  muiii  fuotor  in  pro- 
ducingtbe  clefurinitiea  *if  rickets,  Kchrer  (Zur  EnlwicLelungs^lieschichte  des  rachit, 
Beckens,  Arch.  f.  Gynnck..  Hd.  v.  1672.  p.  53)  hns  shnwu  that  nrmnT  of  the  chnn|ET» 
chAnicteri»tic  of  ricketn  occur  in  cuitgcnil&l  caan* — L  e.,  before  the  iw^lion  of  (be 
weight  of  the  trunk  i»  brought  inlo  play.  Kohror  refiTS  the  chnnpi^.  iherefnrv,  in 
Iht'  insin.  to  rniutvulnraeLiiiii.  Fehling  (Pie  Knlstehung  des  fftchit.  IUfkeii»,  Arch. 
f.  Ornwk„  IU.  xi.  p.  173)  ascribes  the  deformities  in  rickets  tn  d i»l u rimuces  of 
prowth  nnd  persisUrice  of  the  fetnl  type.  Engel  (Wiener  lued.  W'K.'heii'W'hrift,  1H73, 
No.  40)  wught  to  proTc  tho  deformilirs  to  l*e  the  result  of  i»artinlly  arrcsteil  growth. 
J.  Veil  (Pie  KiitJ«tohiing  der  Form  des  Ueckens,  Zt^hr.  fDr  Oeburt^h.  and  Gynnek*t 
ToK  IX,  p,  iH7;  fumiahos  strong  eridenco  in  favor  of  Litunann'^  theory. 
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pclrlA    (WcKxl'i  Muauum.) 


Irregular  Rachitic  PeJvejt. — For  oonvenienoe*  sake  it  sepms  desirable 
to  attach  to  the  deficription  of  the  flattened  form  the  influence  of  two 
additional  force?,  whir-h^  upon  occasion,  operate  to  still  further  modify 
the  slinpe  of  the  rachitic  pelvis.  These  are  lateral  presi^urt*  of  tlio 
heads  of  the  thigh-bonea  at  the  aeetabula  and  the  various  forms  of  6pi- 
nal  curvature  which  so  commonly  result  from  ricketa. 

Pressure  at  the  aeetabula  is  rare)}'  an  ojterative  force,  becanw  rick- 
ets usually  is  develojied  at  the  time  of  the  first  dentition — L  e.,  Ijefore 

the  child  has  learned  to  walk— and  il 
is  not  until  after  the  disease  has  d^ 
clined  that  the  child  attempt«  to  wae 
its  lower  extremities.  In  t!»e  excep- 
tional cases  in  which  the  diseafio  oc- 
curs later,  after  tlie  child  hag  begna 
to  walk,  the  lateral  preasure  may  act 
in  either  one  of  two  ways : 

1.  As  a  counteracting  fon-e  to  Uiftt 
exercised  by  the  weight  of  the  trunk, 
in  which  case  the  pelvis,  provided  the 
pathological  processes  have  only  a*1- 
vanced  to  a  limited  extent,  retains  a 
symmetrical  appoamnce,  and  resembles  closely  the  justo-minor  pelvia. 
The  rachitic  origin  is  betrayed  by  the  shape  of  the  ilia  and  tlie  signit 
of  rickets  in  other  jtarts  of  the  body.  At  the  outlet  the  anten>-f>o»- 
terior  diameter  is  increased,  and  the  transTerae  diameter  somewlmt 
diminished.* 

2.  In  cases  of  excessive  softening  of  the  bones,  either  from  the  se- 
verity or  the  long  duration  of  the  disease,  the  aeetabula  arc  sometimes 
pushed  inward,  upward,  and 
backward,  and  the  syni|)hysi8 
pxxshed  forward,  so  that  the 
rami  of  the  pubes  meet  at 
an  acute  angle,  or  run  nearly 
parallel  to  one  another.  This 
lateral  compression,  in  con- 
junction with  the  rachitio 
projection  of  the  promontory, 
gives  to  the  pelvic  brim  a  tri- 
angular or  clover-leaf  shape, 
closely  resembling  the  distortion  produced  in  osteomalacia.  The  term 
pseudo-osteoraalacia  given  by  Michalisf  to  this  form  is  warranted  by 
the  existence  of  certain  features  peculiar  to  rickets,  such  as  the  small 
size  of  the  ilia,  the  distance  between  the  anterior  BU])erior  spixtoua 

•  ScBROEDER.  ScliwauKi'i-schrift,  Gcbnrt.  und  Wochenbctt,  p.  77, 
f  MicOAELis,  Das  engu  Btx'kua,  p.  139. 
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proceeBes,  and  the  nature  of  the  changes  in  other  parts  of  the  bonj 
akeleton.* 

In  <'iirvature8  of  the  spine  the  shape  of  the  pelvis  ia  aflfected,  when 
a  compt^nsatory  scoliosis  or  kj-phosis  inoludes  the  sarral  extremity : 

1.  In  ecoliosia  (hitoral  cur^'ature)  all  the  rachitic  fentnrej;  arc  usu- 
ally strongly  pronounced.  The  ])romontory  is  tilted  to  the  side  of  the 
incurvation,  and  is  pressed  by 
the  weight  of  the  body  toward 
the  corresponding  acetahuhim. 
The  ilium,  owing  to  the  in- 
CTOMcd  pressure  at  the  acetabu- 
lum from  the  femur  uf  the 
alTectod  side,  is  pushe<l  up- 
ward, backward,  and  inward. 
Id  extreme  cases  the  approxi- 
mation of  the  promontory  to 
the  acetabulum  may  be  such  as 
to  prcx'eut  the  entrance  of  the 
child's  head.  The  contracted 
portion  becomes,  therefort*,  un- 
available for  obstetrical  pur- 
po0ee.t 

2.  In  kyphosis  (posterior 
cur\'ature)  many  of  the  charac- 
teristic features  of  tlie  rachitic 
pelvis  are  reversed.  As  the 
up|)er  |K)rtion  of  the  sacrum  ia 
tilted  backward,  either  tiio  cnnjujEfata  vera  is  increased  or  tlie  previous 
rachitic  an tero- posterior  narrowing  is  greatly  diminished.  In  tho 
movement  of  the  sacnim  upon  its  Irausvcrso  axis  the  lower  extremity 
is  thrown  forward,  and  the  conjiigut«  of  the  outlet  is  thereby  reduced. 
Kyphosis,  occurring  at  the  beginning  of  rickctfi,  diminishes  the  distance 
between  the  tutwrositiea  of  the  ischia,  but  has  little  efftvt  upou  tlie 
inferior  transverse  diameter  after  the  rachitic  changes  have  once  been 
accomplished. 

IHFLCEXCE   of   the    COXTRAtTED    PeLVIS    CPON    PrEONAXCY    AND 

Labor. 

Tlie  influence  of  the  contracted  pelvis  is  not  confined  simply  to  the 
emharrussmcnt  which  the  form  and  size  of  the  pelvis  afford  to  the 
passage  of  the  child  in  parttiritinn  ;  it  extends  to  the  production  of  a 
ranltitude  of  remoter  effects,  which  are  often  regarde<l  by  the  unin- 

♦  The  fwpervention  of  true  (jsleomiiluciii  upon  rickets  ha»  been  obwrvwl.    (  Vid« 
SpiEOKi.nEKi),  Lchrtiurh  ilcr  (Tebnrlp*hn!fe,  p.  -190.) 
f  LiniUJix,  I>iu  Forincn  des  Ikckens,  p.  70. 
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formed  as  isolated  plicnomcna,  Thcso  elTects,  which  inclmle  IfltiUy 
positions  and  presentations  of  the  fuetus,  uufavoruble  «hape  nr  pogitioQ 
of  the  ut<trus,  abnormal  character  of  the  pains,  and  the  like,  enter  iii 
turn,  except  wliere  the  mechanical  difliculties  are  absolutely  in^nr' 
mouutablc,  aa  iuportant  elements  in  the  determination  of  the  prtig- 
nofiis.  For  our  knowledge  of  this  subject  we  are  tndcbt^Ml  almu^rt 
wholly  to  the  enlightened  labors  of  the  Kiel  profcBsorB  Micb*elii* 
and  Litzmann.f 

Influenoe  of  the  Contracted  Pelvis  upon  the  Utems  during  Preg- 
nancy.—  In  the  early  months  the  only  way  in  wliich  tiie  contractwi 
pelvis  cxorU  an  inlluence  is  in  sometimes  favoring  the  dislocation  of 
the  uterus  backward.  This  action  is  liable  to  take  place  when,  in  the 
8econ<i  or  third  month,  the  uterus  has  been  unusually  depressed  id 
the  pelviSf  and  tiie  fundus  has  swung  backward  toward  the  sacrum 
OS  tlie  uterine  axis  npprnximatea  to  that  of  the  jwlvic  outlet,  Uuder 
such  circumstances  the  juttiug  of  the  rachitic  promontory  is  caloulnttd 
to  mechanically  interfere  later  with  the  ascent  of  the  organ  int«  the 
abdumiual  cavity,  in  which  case  the  pressure  of  tlie  inflated  inU*- 
tines  upon  the  anterior  aspect  of  the  uterus  pushes  the  fundus  over 
the  incliricd  surface  f)f  the  sacrunu  and  rrtrorersion  is  prorlnced.  As 
the  gravid  uterus  enlarges,  owing  to  the  limited  space  within  the  pel- 
vis the  Torsiim  grailual  posses  into  a  flexion,  which,  unless  relieved,  is 
followed  by  symptoms  of  incarceration. 

In  the  hitter  months  of  gestation  the  utenis,  as  a  rule,  is  lifted  to 
a  greater  extent  above  the  pelvis  tlian  occurs  under  normal  conditions. 
This  elevation  is  due  to  the  growth  of  the  child,  which  is  prevented 
from  sinking  into  the  pelvis  by  the  contracted  conjugate.  Sometimes 
the  upward  tendency  of  the  uterus  is  overcome  apparently  by  the 
resistance  of  the  round  ligaments,  so  tliat,  wliile  the  head  is  retaine<l 
at  the  brim,  the  lower  segment  hangs  empty  in  the  pelvis.  At  tlie 
same  time  the  utenis  possesses  an  unusual  degree  of  mobility,  in  part 
due  to  the  liK'k  of  fixation  afforded  by  tlie  descent  of  the  fcptua  into 
the  pelvis,  and  in  part  to  the  laxity  of  the  abdominal  walls  and  the 
round  ligaments.  These  latter  conditions  belong,  of  course,  rather  to 
multiparie  than  to  women  for  the  tlrst  time  pregnant. 

In  close  connection  with  these  two  events,  viz.,  the  elevation  of 
the  uttTus  and  its  mobility,  it  is  not  uncommon  to  observe  the  higher 
degrees  of  the  so-ealled  pendulous  abdomen,  caused  by  the  anteflexion 
of  the  gravid  utenis.  To  this  deformttv,  furthermore,  the  small  stat- 
ure of  rachitic  patients,  the  increased  iuelination  of  the  pelvis,  the 
anterior  projection  of  the  lumbar  portion  of  the  spine,  and  tlie  stretched 
stiite  of  the  abdominal  wulls,  associated  often  with  separatiiiu  nf  the 
recti  muscles  at  the  Unea  alba,  all  contribute  their  part. 

•  MifHAELis,  l^as  eiijje  Beckffii,  Leiiisic. 

f  hnmsim,  Volkiuaau'^  Samuil.  klin,  Vortr^"  No.  28. 
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Inflnenoe  of  the  Contracted  Pelvis  upon  the  Presentation  of  the 
F(BtU8. — Faulty  prcsfiitntions  occur  in  ccintractcH  pelves  more  than 
throe  times  ai  frequently  as  in  those  of  normal  dimensions.*  Thus, 
when,  during  the  latter  part  of  pregnancy,  the  naiTow  conjugal*  me- 
chanically prevents  the  lioad  from  sinking  into  the  pelvic  cavity,  the 
he«Ml  freqnently  glides  sidcuise  or  forward,  to  rest  upon  an  iliac  fossa, 
or  U)K>u  the  upper  border  of  the  uymphysis  pubis.  Id  pendulous  abdo- 
men the  uterua,  in  place  of  being  iucliued,  when  tlie  patient  is  in  an 
upright  position,  at  an  angle  of  thirty-five  degrees,  becomes  nearly 
horizontal,  or  may  fall  forward  so  that  the  fundus  occupies  a  decfwr 
|iosition  than  the  inferior  segment  of  the  utenis.  The  great  mobility 
of  the  uterus  admits  likewise  of  extensive  latc^ml  movemeute.  These 
combined  c^usea  account  for  the  lack  of  stjibility  iu  the  fiptus  and 
the  comparative  frequency  with  which  ahouhlcr  and  breech  presenta- 
tions occur.  When  the  head  is  fixed  at  the  brim,  the  conversion  of 
the  vertex  int^>  a  brow  or  face  presentation  is  often  simply  an  exagger- 
»tion  of  the  normal  mechanism  of  labor  in  a  flatteneil  jwlvis.  If  the 
head,  in  place  of  filling  the  lower  segment  of  the  uterus,  is  retained  at 
the  brim,  the  space  left  l>etween  the  head  and  the  uterine  walls  favors 
prolapse  of  the  cord  and  extremities.  In  Hke  manner,  in  breech  pres- 
entations, when  the  breech  is  detained  by  the  narrow  conjugate,  the 
feet  are  ajit  to  descend  first  into  the  vagina. 

Owing  to  the  progressive  relaxation  of  the  abdominal  and  uterine 
walls  with  successive  pregnancies,  the  frequency  of  these  irregularities 
increases  nearly  in  proportion  to  the  number  of  previous  births. 

Infinenoe  of  the  Contracted  Pelvis  upon  the  Labor-Pains. —When 
the  degree  of  (>elvic  contrnctiun  permit**  the  delivery  of  the  ftetus  by 
the  normal  passages  withont  resort  to  embryotomy,  the  favorable  or 
nufavorable  ending  of  tlie  labor  is  in  largo  measure  dei>endent  upon 
the  character  of  the  pains,  (rood  p«nns  uro  of  vastly  more  consequence 
in  narrow  than  in  wide  pelves. 

Violent  pains,  where  the  mechanical  obstacle*  arc  insurmountable, 
either  from  the  emallness  of  the  pelvis,  the  faulty  presentation  of  the 
fcptus,  the  position  of  tlie  child's  bead,  or  its  size  and  hardness,  endan- 
ger the  int4>grity  of  the  uterus.  Indeed,  unless  the  mechaninul  diffi- 
culties ore  diminished  by  rectification  of  faulty  positions  and  preaen- 
tatione,  or  by  embryot-omy,  or  unless  relief  is  afforded  by  the  removal 
of  the  child  by  Ca^iyireun  section,  there  is  reason  to  dread  in  such  caaes 
the  occurrence  of  ruptunni  uterus,  or,  after  retraction  of  the  cervix, 
that  the  ntcms  may  be  torn  from  the  vagina. 

Still  more  frequently  weak  pains  are  the  cause  of  unfavorable  ter- 
minations.    Weak  pains  lead  to  lingering  labors.     Even  in  moderate 

•  Spieirelber(r  foand  thot,  of  .544  labors  in  narrow  pelves,  the  hwwl  prewnUtion 
oocurr«d  in  oight)'-t)irc«  per  cent,  whereas  Ihe  proportion  in  niuely-flro  per  cent 
in  Dormal  pelveiu    (Lehrbuch  der  GeburlshQlfe,  p.  44B.) 
8t 
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degrees  of  contraction  they  fail  to  rectify  unfavorable  positions  of  the 
head  or  to  force  the  head  hy  tlie  brim  into  tlie  ]>olvia.  Under  ^ob 
circumstances  neither  the  forceps  nor  version  can  be  employed  without 
flcrioud  risk,  while,  if  a  waiting  policy  is  pursue<l,  thi'  .-imniotic  fluid 
gradually  etscaiK'S,  and,  as  the  uterus  retracts  down  closely  upon  it« 
contents,  the  fcctus  perishes  from  the  gradually  increasing  hiudrauoM 
to  the  uterine  and  placental  circulation. 

In  prolonged  labors  good  pains  alternate  at  intervals  with  thoee  of 
leas  force.  There  is  no  standard  by  which  the  quality  of  poina  /wr  At 
can  be  determined.  The  quality  of  the  pains  is  to  bt!  cstimatf^l  ruthur 
by  the  results  which  they  accomplish.  It  may  be  stated  as  u  gfueral 
rule,  to  which,  however,  there  are  numerous  exceptions,  that  the  strength 
of  the  pains  is  proportioned  to  the  strength  of  the  resistance  t<>  bo  over- 
come. Strong  pains  are  on  the  whole  rather  more  common  in  fUtlened 
jiclves,  and  weak  ones  in  j>elvHS  contracted  in  all  their  diamet«>rR,  with- 
out, however,  the  rule  possessing  any  such  constimcy  as  to  lead  ona  to 
regard  the  form  of  the  pelvis  as  alone  possessing  any  decisive  impor- 
tance in  the  production  of  the  result.* 

In  the  lirst  iui^tance,  the  character  of  labor-pains  depends  npon  the 
innervation  of  the  uterus  and  upon  the  thickness  and  integrity  of  xta 
muscular  structures.  The  resistance  which  the  narrow  pelvis  offere  to 
the  GXpnIsion  of  the  child  increases  nece&iarily  dnring  the  pains  llie 
tension  and  irritation  of  the  uterine  walls;  and  these,  corresponding  to 
tiie  degree  of  irritability  and  contractility  of  the  organ,  may  provoke 
paius  of  unusual  violence,  which,  in  turn,  terminate,  when  the  resist^ 
anco  is  not  seasonably  overcome,  in  exhaastion ;  or  the  nterino  activity 
may  cease  witliout  any  previous  stage  of  increment :  or,  finally,  tho  ten- 
sion and  injurious  pressure  of  the  uterus  may  lead  to  local  circulatory 
disturbuncea,  and  to  textural  clmuges  which  in  themselves  weaken  the 
strength  of  the  contractions. 

Michaelis  observed  that  the  dangers  to  the  mother  and  child  grow, 
as  a  general  rule — to  which,  however,  there  are  numerous  exceptions — 
in  proportion  to  the  number  of  conlinomonts.  The  increased  mort*!- 
ity,  e8]iecially  of  the  children,  bo  attributed  to  a  peculiar  relaxation  nf 
the  uterus  and  iU  pelvic  attachments,  ilue  to  overexertion  in  previous 
eonflnements.f  But  it  must  bo  borne  iu  mind  that  there  are  other 
results  of  contracted  pelves  which  directly  contribute  to  the  fatality  of 
multiparous  labors.  Thus,  we  Iiave  seen  that  pendulous  abdomen  and 
mobility  of  the  uterus  favor  abnormal  jwaitions  and  prescnt^ttions  of 

•  Michaelis  thought  tlmi  the  partial  pressure  of  the  pmnmnl^in-  and  ^yinphfvts 
excited  increased  retlex  actinn  of  the  uterus  in  flattened  pelves,  whcnMu;  I  tie  ntm- 
plete  pressure  of  the  head  upon  the  brim  hi  goncnilly  contracted  pclT»  exprt'iMvl  a 
pftralyzinff  inllucnoo  [he.  ril.,  p.  185).  This  theory  hns  born  rallwi  in  4)ue5tion  by 
both  Spiegclbcrg  {ioe,  cit.,  p.  4^2)  and  Lilzmann.  (Volkroano's  Samml.  klia.  Vortr^ 
No.  23.  p.  177.) 

t  MicuAKLiB,  loc.  eit.,  p.  158. 
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the  foetiiR,  complicotions  of  tho  ittmoet  prognoetio  importance;  and* 
ii^^uin,  that  the  tJiiiplLU'enieDU  of  the  gravid  uterus  oncur  with  spccia] 
f  nrquency  when  the  abdor.iinal  parietes  have  lost  their  supporting  power 
from  tho  ovordisteritioii  of  previous  pregnaDcies.  Moreover,  wlien  the 
uterus  in  uot  Hxc<i  during  labor,  the  expulsive  action  of  the  ahdominal 
Willis  can  not  he  called  int^)  play,  and  thus  one  of  the  moat  im])ortant 
auxiliary  forces  ia  lost.  Further  sonrcea  of  danger  lie  in  the  increased 
size  and  hardness  of  the  fetiil  head  observed  in  later  pregnancies,  and 
in  the  residue  of  inftaniniatory  troubles  which  so  often  procetnl  from 
tiie  first  ditlicnit  delivery.* 

Inllueooe  of  the  Contracted  Pelvis  upon  the  First  Stage  of  Labor. — 
At  tho  beginning  of  labor  the  head  in  contracted  pelves  is  usually  re- 
tuned  above  the  oa  internum,  while  the  lower  segment  of  the  uterus 
hangs  empty  in  the  pelvic  cavity.  As,  under  these  circumstances, 
space  is  left  f>etw(»en  the  head  and  the  uterine  walla,  tho  entire  column 
<»fttmniotic  fluid  aoU  directly  during  the  pains  upon  the  cervix  utori. 
The  dilatJition  of  the  cervix  takes  place  gradually,  from  above  down- 
ward, aa  expansion  follows  upon  the  descent  of  the  amniotic  sac.  The 
shape  of  the  bag  of  waters  depends  upon  the  greater  or  less  degree  of 
resistance  olfered  by  the  cervical  walls.  If  the  latter  are  soft  and  dia- 
lonsibtc,  the  ii.^ual  semi-globular  contour  ia  maintained.  If  the  cervix 
ofTera  any  material  resistance,  the  memlmines,  if  sufficiently  elastic, 
protrude  through  the  external  os  in  cylindrical  form.  If,  finally,  the 
chief  opposing  force  to  dilatation  is  situated  at  the  os  internum,  a  eon- 
Ktriction  may  take  place  at  that  point,  while  below  tlie  membranes 
assume  a  spheroid  shape.  As  the  result  of  those  conditions  an  unim- 
peded, wave-like  movement  of  the  amniotic  fiuid  breaks  against  tho 
protruding  membranes  during  the  pains,  the  shock  of  which  is  apt  to 
produce  premature  rupture,  an  event  which  ia  all  the  more  inoppor- 
tane*  because  in  early  rupture  the  circumstances  all  favor  tho  complete 
disclmrge  of  the  amniotic  fluid. 

After  the  rupture  of  the  membranes,  as  the  head  does  not  descend 
at  once  into  the  cervical  portion,  the  ob  and  cervix  roclose,  though 
they  continue  dilutable  in  pro]iortion  to  the  degree  of  distention  pre- 
viously accomplished.  Then,  as  under  the  inflncnce  of  the  pains  the 
head  passes  into  the  pelvis,  it  gradually  once  more  unfolds  the  cer- 
vical canal,  and  completes  its  dilatation.  Should,  however,  tlie  head 
meet  with  any  considerable  resistance,  so  that  the  procure  of  the 
pelvic  brim  gives  rise  to  the  formation  of  a  scalp-tnmor,  the  latt<»r 
scrroa  to  dilate  the  ccrriail  canal  and  the  os  externum.  If  the  obstacle 
is  nich  Off  to  prevent  the  complete  descent  of  the  bead,  two  results  are 
possible: 

1.  If  the  pains  continue  strong  and  no  measurea  are  adopted  to 
rvoaore  tho  disproportion,  the  utenis  is  either  rotnicted  up  over  tho 
•  SrnoKLDARO,  1.6hrbuch  der  OoburwhOlfc,  p.  458. 
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head  of  tbo  child  as  it  remuius  above  the  brim^  until  tlie  overdtst^ndcH 
vagina  gives  way,  in  which  case  the  laceration  occurs  in  a  tmnsvrrH' 
or  oblique  direction,  and  oeuaUy  upon  the  posterior  wall ;  or  the  luwrr 
segment  of  the  uterus  becomes  compressed  between  the  child*s  Ijead 
and  the  walls  of  the  pelvis,  and  a  thinning  and  braising  of  the  im* 
priitoned  portion  take  plai;e.  As  the  uterus  contracts^  itfi  muaniUr 
libers  drag  upon  the  comprcadcd  and  wcukcued  ti^ucs  at  the  fixed 
points,  which  yield  finally  to  the  tractile  force,  and  rupture  eusuca. 

2.  If  the  pains  are  weak  or  fail  outright,  the  lower  segment  of  the 
uterus  i-enmina  undilated  until  either  strong  |miu8  are  excittHl  or 
mechanicid  hindrance  is  so  far  removed  by  perforation  of  the 
that  the  weakciictl  pains  suHice  to  overcome  the  obstacle. 

Influence  of  the  Contracted  PeMs  upon  the  Mechazusm  of  Labor.— 
When  the  pclviu  contraction  is  not  such  as  to  render  the  eutrauceof 
the  hcufl  impossible,  the  mechanism  of  labor  dci>ends  not  only  upon 
the  size  and  shape  of  the  pelvic  space,  but  upon  the  size,  form,  com- 
pressibility, and  position  of  the  child^s  heud.  If  a  small,  soft  head  has 
to  pass  through  a  pelvis  contracted  to  only  a  moderate  degree,  the 
mechanism  may  not  ditfer  from  .that  of  a  normal  labor.  Incaaraof 
relatively  great  disproportion,  delivery  is  only  practicable  where  the 
position  of  the  head  is  favomble— i.  e.,  cflrresponda  in  each  case  to  the 
pecnlijir  shape  of  the  iwlvis.  If  the  conditions  are  favorable,  and  the 
pains  are  of  normal  strcngtli,  a  segment  of  the  head,  after  ttio  ]>eriod 
of  dilutiition  has  been  completed,  is  pressed  into  the  pelvis.  The  siie 
of  the  segment  depends  upon  the  extent  of  the  resistance  ofTerecl.  and 
thus,  at  an  early  stage,  it  furnishes  us  a  notion  as  to  the  degree  of  di*- 
projiortion  existing.  As  labor  progresses,  the  cranial  bones  change  in 
shape  and  overlap  one  another,  so  that  the  head  gradually  becomes 
molded  to  the  contour  of  the  pelvic  ring.  When  the  largest  eircum- 
ferencG  of  the  child*s  head  has  bec^ome  fixed  at  the  pelvic  strait,  as  the 
contraction  exists  for  the  most  part  at  the  brim,  the  difficnlties  are 
usually  overcome;  and,  where  the  pains  continue  good,  the  remainder 
of  the  labor  is  accomplished  in  accordanoo  with  the  ordinary  mechan- 
ism. If  the  pains  fail,  or  the  contnictiou  continues  throughout  the 
entire  pelvic  canal,  artificial  aid  may  be  needed  even  after  the  brim  has 
been  passed. 

In  the  simple  fattened  pelvis  the  occipito-frontal  diameter  of  the 
head  engages  in  the  transverse  diametor  of  the  brim.  Keen  when 
the  position  is  originally  oblique,  the  intermittent  contractions  of  the 
uterus  communicate  movements  to  the  smooth  surface  of  the  head, 
which  gmdimlly  bring  its  long  diameter  into  correspondence  with  the 
long  diameter  of  the  flattened  pelvis.  The  head  enters  the  brim  with 
its  posterior  snrfw^c  tilted  toward  the  shoulder,  the  aut^^rior  parietal 
bone  presenting,  and  the  sagittiil  suture  running  parallel  with,  and  in 
more  or  less  close  proximity  to,  the  promontory.    This  lateral  obliqui- 
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ty,  or  obliquity  of  Naegole  as  it  is  termed,  is  due  simply  to  the  fact 
that  th(>  narrowing  of  tliu  antcro-poBterior  diameter  preveuU  bolk 
jmrieUl  bones  from  entering  tlie  polvis  upon  the  same  plane.  When 
the  broiut  region  between  the  jmrictul  bosses  meets  with  the  resiatauoe 
of  the  eonjiigute,  the  occipital  portion  of  the  head  glides  to  one  side, 
and  the  narrow  bitemporal  diameter  engages  in  the  contracted  space. 
In  this  position  tlie  occiput  usually  rests  upon  the  linca  tcrtnimtlin. 
Owing  to  the  resistance  offered  to  the  occiput,  the  forehead  siuka  into 
the  ^Iris,  so  that  the  large  fontanello  occupies  a  deeper  position  than 
the  posterior  one. 

Before  the  luwi  aflapte  itself,  therefore,  to  the  peine  entrance,  th« 
anterior  parietal  surface  rests  upon  the  symphysis,  while  the  posterior 
surfaci^  is  impinged  upon  by  the  promontory  near  the  largo  fontanelle. 
The  latter  is  felt  low  down,  near  the  median  line.  The  small  fonta- 
nelie,  owing  to  the  dip  of  the  forehead,  is  occaaioually  out  of  reach. 
Upon  the  aide  of  the  jwlvis  to  which  the  forehead  is  turned,  the  spocs 
is  incom[iletely  filled  out. 

The  iuiaptation  of  the  head  to  the  pelvic  brim  is  the  result  of  two 
combined  movements,  which  occur  nearly  simultjineously  : 

1.  The  fiymjihysia  pubis  furnishes  a  pivot  around  which  tlie  head 
rotates  in  the  direction  of  the  fronto-otcipital  diameter.  As  the  head 
is  pressed  into  the  pelvis  from  above,  the  posterior  parietal  bone  is 
fiattcned  by  the  projecting  promontory.  During  the  descent  the  dis- 
tance between  the  sagitttd  suture  and  the  promontory  gradually  widens, 
and  the  former  approaches  the  median  line. 

2.  We  have  seen  that  the  hea<l  entered  the  pelvis  at  first  with  a  deep 
position  of  the  anterior  fontanelle.  By  the  time,  however,  tlie  bitem- 
poral diameter  becomes  fairly  fixed  in  the  conjugate,  the  anterior  fon- 
tanelle moves  upward  and  forward  toward  the  side  wall  of  the  pelvis, 
while  the  small  fontjinelle  sinks  downward,  and  occupies  a  position 
near  the  center  of  the  caivity.  This  movement  is  not  simply  a  crowd- 
ing of  the  entire  head  in  the  direction  of  the  brow,  but  is  due  to  a 
rotation  of  the  head  upon  an  axis  furnished  by  the  conjugate  diam- 
eter,* the  symphysis  and  the  promontory  furnishing  the  pivotal  points. 

By  the  timejn  the  rotation  of  the  head  upon  its  fronto-occipital 
diameter,  the  posterior  boss  reaches  the  level  of  the  promontor)',  the 
largest  cinmmference  of  the  child's  hea«l  has  already  engaged  in  the 
straitened  brim,  and  the  influence  of  the  pelvic  flattening  upon  the 
mechanism  of  labor  ceases.  Then,  if  the  pains  continue  good,  the 
flexed  head  reaches  the  floor  of  the  pelvis,  the  occiput  rotates  to  the 
front,  and  delivery  is  areomplishod  as  under  normal  conditions. 

In  the  justo-minor  pelvis,  the  mechanism  of  labor  is  nearly  the 
reverse  of  that  described  in  the  flattened  form.  Thus,  as  a  rule, 
both  parietal  bones  engage  in  the  pelvic  brim  at  the  same  time — i.  e., 
*  LiTZMAinf,  Volkmaan's  Samml.  ktiu.  Yorlr.,  No.  74,  p.  937. 
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the  obliquity  of  Noegele  is  either  elighily  marked  or  absent  altogether. 
Again,  the  head  may  enter  the  pelvis  in  any  of  its  diametere.  To  ba 
sure,  the  oblique  diameter  is  the  one  it  usually  tx^npies.  .Still,  l*iti- 
mann  reports  two  cases  in  which  the  sagittal  suture  norresponded  to 
the  conjugate  diameter  from  the  outset  of  the  labor.*  In  the  earlv 
stages,  it  is  not  uncommon  for  the  head  to  osciliato  at  tlie  brim  for 
a  time  before  flxation  takes  place. 

Characteristic  of  transverse  narrowing  is  the  6exed  condition  of 
the  head  from  the  moment  it  begins  its  descent  into  the  pelvis.  In- 
deed, the  flexion  at  the  brim  equals  in  degree  that  which  usually  o\>- 
tains  only  at  the  pelvic  outlet  The  small  fontanelle  occupies  the 
middle  point  of  the  pelvic  sjjace,  the  neck  rests  uj>on  the  linea  tornii- 
nalis,  the  anterior  portion  of  the  head  and  brow  are  pressed  against 
the  opposite  pelvic  walls,  the  long  diameter  of  the  head  (from  chin  U) 
vertex)  lies  in  the  axis  of  the  pelvis,  and  the  face  looks  upward  toward 
the  fundus  uteri.  If  the  transverse  narrowing  continues  toward  Uie 
outlet,  the  extreme  flexion  is  maintained  after  the  brow  has  jwisaed 
below  the  level  of  the  promontory.  In  such  oases  it  may  even  hupptMi 
that  the  small  fontanelle  may  make  its  appearance  at  the  frenulum 
in  place  of  turning  under  the  arch  of  the  pubea.  Sometimes  the  head 
gets  fairly  impacted  in  the  pelvis,  and  further  advance  is  rendered  im- 
possible. When  the  pelvis  widens  below  the  brim,  the  small  fontanellfl 
noticeably  leaves  little  by  little  its  centml  i)06ition. 

In  the  generally  contructed,  flatt^^ued  pelvis,  the  mechanism  of 
labor  is  influenced  by  both  the  antero-posterior  and  transverse  short- 
ening. Aa  in  flattened  pelves,  the  head  usually  occupies  the  transverse 
diameter,  and  tlie  sagittal  suture  looks  bwkward  toward  the  promon- 
tory. Before  the  head  becomes  fixtid,  it  often  balances  at  the  conju- 
gate, rocking  to  and  fro,  us  the  uterus  falls  from  the  one  side  to  the 
other.  For  a  time,  therefore,  the  position  of  the  fontanelles  varies 
with  that  of  the  woman.  If,  however,  the  disproportion  is  not  abso- 
lute, and  the  pains  suflice  linally  to  flx  the  head,  the  latter  usually 
becomes  strongly  flexed,  and  the  occiput  descends  first  into  the  pelvis. 

When  the  head  does  not  enter  tlie  contracted  pelvis  in  an  advan- 
tageous position,  and  the  fault  is  not  re<;tified  either  by  the  hand  or 
the  action  of  the  labor-pains,  delivery  of  the  child  without  perforation 
often  becomes  impossible.  The  most  dangerous  of  these  faulty  posi- 
tions are : 

1.  Oases  in  which  the  lateral  obliquity  of  Kaegelo  is  exaggerated, 
80  that  the  presenting  part  is  formed  by  the  anterior  parietal  b<jne. 
The  more  striking  forms  usually  occur  in  pelree  with  an  extremely 
narrow  conjugate  and  a  high  promontory.  The  former  maintains 
the  head  high  above  the  brim,  while  the  latter  imparts  to  the  ntema 
a  posterior  concavity.    As  the  uterine  curve  is  followed  by  the  axis  of 

*  LrrzHAXK,  VolkniAnn's  Sfunml.  klin.  Vortr.,  No.  74.  p.  545. 
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the  fcetuB)  the  head  is  strongly  bent  toward  the  posterior  shoulder. 
Sometimes  in  presentations  of  the  Anterior  parietal  bone  the  sagittiU 
suture  lies  abovu  thw  promoutory,  and  an  ear  (.an  be  lt*Xt  just  bfliiud 
the  sympylisis. 

2.  CaacA  in  whieh  the  pelvic  brim  is  covered  by  the  posterior  pari- 
«tal  bone.  The  sagittal  suture  is  then  directed  to  tlie  front,  some- 
times Iving  even  above  the  superior  border  of  the  anterior  pelvic  wall. 
Near  the  promontory  the  squamous  suture,  and  at  limes  tlio  ear,  can 
be  felt  This  fiecuiiarity  is  rare  in  other  forms  of  contracted  pelves, 
but  occars  a&  often  aa  once  in  fivt*  times  (Litzmann)  in  flattened  pelves 
with  coiucident  shortening  of  the  transverse  diameter. 

3.  In  cases  of  well-marked  kidney-shaped  pelves,  the  hea<l  may 
•nguge  in  one  side  of  the  pelvis  only.  The  occiput  then  enters  usually 
the  side  of  the  brim  to  which  tlie  back  of  the  child  is  turned. 

4.  Brow  and  face  presentations  are  simply  exa^erations  of  the 
anterior  dip  of  the  head,  which  we  have  seen  is  the  normal  mode  of 
descent  during  the  early  stage  of  tabor  in  flattened  pelves.  Although 
not  peculiar  to  contracted  pelves,  they  should  always,  when  present, 
Icuil  to  ear;sful  measurements  of  the  pelvic  diameters.  They  increase 
the  diflRciiIties  of  delivery,  not  only  because  of  the  unfavorable  rela- 
tions of  the  diameters  of  the  head  to  those  of  the  pelvis,  but  because 
the  pelvic  deformity  interferes  with  the  proper  rotation  of  the  chin 
and  forphend  forward  under  the  arch  of  the  j)ubes. 

In  breech  i)resentations,  the  delivery  of  the  tnink  takes  place  in 
acconlance  with  the  ordinary  mechanism  in  the  normal  pelvis.  The 
arms,  however,  are  more  liable  to  be  reflected  to  the  sides  of  the  head. 

In  flattened  pelves  the  after-coming  head  enters  the  brim  iu  the 
transverse  dinmeter.  The  jmsition  of  the  chin,  where  the  transverse 
«p«ce  is  ample,  varies  with  the  degree  of  conjugate  shortening.  Where 
the  latter  is  only  of  moderate  extent,  the  ordinary  flexion  of  the  head 
may  not  Ijo  interfered  with.  If,  however,  the  disproporticm  between 
the  head  and  pelvic  diameters  is  considerable,  jmrtial  extension  takes 
place.  In  cases  of  extreme  contraction  the  entire  head  may  be  retained 
at  the  brim.  The  chin  is  then  usually  turned  forward  so  as  to  rest 
npon  one  of  the  pubic  rami,  while  chin  and  occiput  occupy  nearly  the 
wmo  level. 

In  breech  deliveries,  the  mechanism  of  the  head's  passage  through 
•implc  flattened  pelves  varies  as  the  head  engages  in  a  state  of  flexion 
or  extension.  In  the  former  case,  wliile  the  anterior  jtarietal  bone 
moves  downward  over  the  symphysis,  the  transit-line  marked  by  the 
promontory  upon  the  posterior  piirietal  bone  runs  from  its  anterior 
inferior  angle,  just  in  front  of  the  ear,  in  an  oblifjue  direction  upward 
toward  the  parietal  boss.  When,  however,  the  head  enters  the  pelvis 
in  A  state  of  partial  extension,  a  furrow  is  formed  by  the  promontory, 
which  ran*  nearly  parallel  to  the  coronal  suture.     If,  tlnallj,  the  ex- 
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tension  m  complete,  and  tbo  occiput  descends  first  into  the  pelria, 
the  marking  of  the  promontory  i&  fouud  bvtwueu  the  boas  mod  the 
Umbdoidal  suture. 

lu  pelves  cuntractcd  in  the  transverse  diameter,  extension  of 
chin,  unless  the  contraction  be  slight,  proves  an  insuperable  obst 
Co  delivery.  Flexion,  however,  is  the  rule,  as  the  resistance  which  the 
oociput  meets  with  from  tlie  walls  of  the  pelvis  tends  to  dirvc't  the 
chin  toward  the  clieaL 

The  Effects  produced  in  Contracted  Pelvis  by  the  Pressnre  of  the 
Child  upon  the  Soft  Maternal  Tissues. — 'I'he  baiy  of  the  child  rarti}, 
and  only  in  cases  of  extreme  prolongation  of  ilio  expulsive  period, 
leaves  any  traces  npon  the  matemnl  soft  parts.  Injurious  pressure 
proooeds  almost  exclusively  from  the  ohihrs  bead.  As  the  lutrapcl- 
vic  organs  sustain  excessive  pressure  when  of  short  continuance  more 
easily  than  tliat  which  is  moderate  but  prolonged,  the  most  striking 
lesions  are  produced  in  head  preseu  tat  ions.  The  after-coming  head 
usually  passes  through  the  pelvis  too  rapidly  to  produce  any  pro- 
nounced elTects.  The  pressure  is,  as  a  rule,  most  marked  at  the  bnm, 
where,  as  we  have  seen,  the  contraction  is  in  the  generality  of  auns 
greatest,  and  where  the  pelvic  canal  is  most  encr<»a«;he<J  upon  by 
sharp  projections.  The  pressure  may  Iw  either  dilTused  over  the  untire 
periphery  of  the  brim,  or  it  may  be  more  localized  at  certain  definite 
points. 

Diffused  pressnre  occurs  in  justo-minor  pelves,  or  where  complete 
accommodation  of  the  child^s  head  to  the  form  of  the  pelvis  bLkes 
place.  It  gives  riso  to  disturbed  circulation  in  the  hypogastric  veins, 
and  as  a  further  consequence  to  transndation  of  serum,  and  capillary 
hemorrhages  in  the  tissues  of  the  cervix,  the  vaginal  walla,  and  exter- 
nal organs  of  genemtion. 

Circumscribed  pressure  leails  to  crushing,  thinning,  and  at  times  to 
the  complete  destruction  of  the  tissues  acted  upon,  the  extent  of  the 
lesion  depending  upon  the  intensity  and  duration  of  the  force  exerted. 
tUually  the  destructive  action  proceeds,  following  the  direction  of  tht> 
pressure  from  within  outward — i.e.,  the  injuries  are  more  consider- 
able, both  in  degree  and  extent,  in  the  tissues  next  to  the  child^s  head 
than  in  the  deeper  ones  contiguous  to  the  pelvic  border.  Complete 
perforation  of  the  tissues  during  labor  is  rare.  Perforation  is  com- 
monly the  result  of  necroBis,  the  sloughing  of  the  compressed  tissace 
taking  place  during  the  puerperal  period. 

The  pressure  from  the  promontory  is  brought  to  bear,  with  rare  ex- 
ceptions, upon  the  cervix  uteri.*    The  supravagiiuU  portion  is  more 

•  LrrzMANN.  Volkmftfin's  .Samrnl.  klin.  Vorir.,  No.  28.  p.  186.  An  cxceptlonU 
instance  of  pres^nire  ending  in  pi'rfurattoii  of  the  poslerior  vagina)  wall  has  bn-D 
reported  by  Ilofmoier  (Zur  Oasuii'lik  dos  Slaoholbeokena,  Ztschr.  fOr  Qeburtsh.  uod 
Qynaek.,  vol.  x,  pp.  5,  6), 
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oommonly  affected  than  the  vuginal  portion.  The  conseqnent  loss  of 
Bubstunco  is  of  a  funnel  phapts  sUrting  from  tlif  iniR'r  surface,  and 
mrely  penetrating  through  tlif  peritonu*uni.  The  coverings  of  the 
proukontory  are  not  affected  by  pressure. 

Pressure  from  the  upper  border  of  the  sympliysis  pubis  usually 
affects  the  vagiuat  wall  and  the  adjacent  tissues  of  the  bladder.  Fis- 
tulae  resulting  are  therefore  ninoh  more  commonly  veaico-vuginul  thiin 
utero-vesic&l.  Uere,  too,  the  lesions  are  more  extensive  upon  the  inuur 
surface  of  the  utero-vaginul  canal,  and  diminish  as  they  extend  out- 
ward. Thus,  the  destruction  of  tissue  is  greatest  u|>ou  the  oervical  and 
Ttt^nal  walls,  is  less  marked  upon  the  posterior  bladder  wall,  while  the 
anterior  wall  exhibits  ouly  faint  traces  of  injury. 

Pressure  from  the  lateral  walls,  and  from  the  horizontal  rami  of  tlie 
pubes,  occurs  most  frequently  in  faulty  ixisitions  of  the  childV  head. 
Thus,  in  brow  presentations,  the  intenening  tissues  are  apt  to  (►ec^nme 
clamjred  between  the  occiput  and  the  margin  of  the  side  wall.  Again, 
when  the  sagittal  suture  is  directed  to  the  front,  and  the  posterior 
|>arietal  bone  presents,  a  similar  compression  may  tjike  place  between 
the  anterior  wall  and  the  child's  head.  Sliarp  bony  projections  from 
tho  d'oats  of  the  pubes  are  commonly  covered  by  the  tendinous  attach- 
menta  of  the  psoas  minor  muscles.  In  case  of  long-t-ontinued  labor, 
however,  the  spinous  outgrowths  and  shur[)  edges  of  the  crests  are 
liable  to  rub  through  their  protective  coverings,  and  secoudaril)'  the 
ntero-va^inul  tit-sues. 

Iiifluenee  of  the  Pressnrfi  of  the  Pelvis  upon  the  Integuments  of  the 
Child's  Head. — One  of  the  couimtmcst  results  of  the  peripheral  pretwure 
of  the  brim  upon  the  child's  head  is  the  production  of  the  scaliJ-tumor. 
Its  formation  is  usually  associated  with  compression  of  the  cranial 
bones.  As  the  bones  overlap,  the  integuments  of  the  engaged  portion 
of  the  head  ore  thrown  into  folds.  As,  however,  in  consequence  of 
the  obstraction  in  the  venous  circulation,  transudation  of  serum  takes 
place  into  the  subcutaneous  cellular  tissue,  the  folds  subsequently  dis- 
appear, and  a  swelling  ensues.  It  will  be  seen  tiiat  conditions  favor- 
able to  tho  production  of  the  scalp-tumor  are  a  soft,  easily  molded 
head,  and  such  degree  of  transverse  pelvic  contraction  as  serves  to 
n-ndor  the  circular  pressure  of  the  scalp  complete.  Owing  to  the  lat- 
ter condition,  the  scalp-tumor  is  found  more  frequently  and  more  de- 
veloped in  justo-minor  and  generally  contracted  flattened  pelves  thuu 
in  simple  flattened  pelves  with  normal  transvprse  dimensions.  Usually 
the  tumor  does  not  form  until  after  rupture  of  the  membranes.  At 
times,  however,  in  justo-minor  pelves  the  hewi  may  l>ecr)me  so  fixwl 
at  Uie  brim  during  the  first  stage  of  labor  that  a  diffusetl  swelling  of 
the  Bcalp  may  follow  while  the  membranes  are  still  intact.  A  scalp- 
tumor  nt  the  brim  is  of  favorable  import.  It  sliows  that  the  pains  are 
good.    So  long  as  the  tumor  continues  to  increase,  if  the  presentation 
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IB  favorable,  the  accommodation  of  the  head  remains  a  pomibility. 
The  increase  of  the  himor  eervos,  too,  to  fix  the  heud  at  the  brim,  and 
fiivora  the  overlapping  of  the  cranial  bones.  It  likewise  givea  to  the 
hvud  tiie  form  of  an  elongated  ellipse,  a  form  most  favorable  to  iu 
passage  through  the  contracted  pelvic  canal. 

Localized  pre^ure-markd  upon  the  chihrs  head  are  deriyed,  in  the 
great  majority  of  ciwes,  fjom  contact  with  the  promontory.  With  Um 
frequency  they  have  their  origin  iu  pressure  priKluced  by  the  anterior 
and  lateral  pelvic  walls  and  the  inward  projection,  in  rachitic  pelves, 
of  the  cartilage  at  the  symphysis  pubis.  They  consist  of  round  and 
oral  spots  and  reddened  lines,  wltich  disappear  iu  the  lighter  ca«ee 
usually  in  from  twelve  to  twenty-four  hours.  If  the  pressure  has  been 
long  continued,  it  may  give  rise  to  ulceration,  or  even  to  complete 

destruction  of  the  skin  down  to  the 
periosteum.  While  not  usually  danger- 
ous to  the  child,  in  eiceptiona!  caees 
they  may  become  the  starting-point  ot 
suppuration  in  the  surrounding  subcu- 
t)ineous  cellular  tisi^ne,  and  thus  lead  to 
fatiil  pymmia.  They  are  found  with 
greatest  frequency  upon  the  parietal 
bones,  especially  upon  the  posterior  one 
More  rarely  they  are  situated  np<m 
the  fronUil,  and  in  very  rjire  in8tllntv^ 
finally,  upon  the  occipital  and  temporal  bones.  The  itituutiun  and 
direction  of  the  red  lines  depend  chiefly  upon  the  manner  in  which 
the  liead  enters  the  pelvis.  Thus,  in  simple  flattened  pelves,  where 
muderHte  extension  occurs  in  the  normal  mochanipm  <»f  labor,  the 
mark  of  the  promontory  runs  along  the  posterior  parietal  bone,  between 
the  boss  and  the  largo  fontanelle,  either  parallel  to  the  coronal  suture, 
or  at  first  in  the  direction  of  the  boss,  and  then  later  as  flexion  occurs 
forward  townrd  the  frontal  bone  (Dohni).  In  cases  where  tninsveree 
shortening  canses  flexion  of  the  head  at  the  brim,  the  principal  point 
of  pressure  lies  near  the  parietal  boss,  and  the  line  runs  obliquely  fur- 
ward  toward  the  outer  angle  of  the  eye.  or  toward  the  check,  accord- 
ing to  the  extent  of  the  flexion.  Sometimes  a  red  line  ranning  across 
the  foreheml,  nearly  parallel  to  the  coroiuil  suture,  is  produced  by 
the  pressure  of  the  side  wall. 

Pressure  upt>n  the  ophthalmio  vein,  when  it  occurs,  leads  to  oedem- 
atous  swelling  and  hypera^mia  of  tlit  lid,  and  to  increased  secretiim 
from  the  conjunctiva. 

Xnflaance  of  the  Pressure  of  the  Pelvis  upon  the  Cranial  Boae& 

The  so-called  molding  of  the  oliild's  head,  by  which  it  is  nnulo  to  coi 
form  to  the  size  and  shape  of  the  jielvis,  is  chiefly  effected  by  the  dia- 
placemeuLs  and  aJterationa  in  the  form  of  the  cranial  bones.     Of  the 
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difi]itacemenis,  the  most  important  consists  in  tho  ovorriding  of  the 
^nus  at  the  principal  ttuturos.  Tlie  moat  common  site  is  ah>ng  the 
ngittal  suturo.  Usuutiy  tlio  post4>rior  parietal  bone  is  fiuttentnl  and 
depressed  beneath  its  fellow.  At  the  same  time  the  curvature  of  the 
anterior  or  presenting  parietal  bono  is  inrreastnl.  In  transverse  nar- 
rowing, the  occipital  heme  is  depressod  along  the  himl)d(tidul  suture. 
The  position  of  tho  frontal  bones  at  the  coronal  suture  is  subject  to  a 
variety  of  influences.  As  a  rule,  however,  they  are  dopresse<l  beneath 
the  ]>arietal  bones.  Overlapping  often  does  not  extend  the  entire 
length  of  u  suture,  but  may  exist  in  one  ]iurt,  while  in  another  tho 
bone*  may  occupy  the  same  level.  Sometimes  a  displacement  tiikes 
place  between  tho  two  lateral  tmlvM  of  tho  head  iu  the  direction  of 
the  occipito-frontal  diameter.  This  movement  is  supposetl  to  be  due 
to  the  influence  of  the  promontory,  whirli  pushes  the  posterior  half 
forwanl  when  the  head  is  Qexed,  and  backward  in  cases  of  ]>urtittl 
ext4Misiuu. 

The  compression  to  which  the  child's  head  is  subjected,  when  pro- 
longed and  exccftsive,  is  apt  to  priHiuoo  (listurbed  cranial  circulatiim. 
Raptnre  of  the  capillaries  which  pass  from  the  surfa<;e  of  the  brain  to 
the  ara<^hDoid  8a4^  and  to  the  sinuses  of  the  (turn  tnater,  may  give  rise 
to  intracranial  extravasations.  The  overriding  at  the  sagittjd  sutare, 
in  extreme  cases,  may  cause  laceration  of  the  sinus  longitudinalis. 
Se{>urution  of  the  bones  at  the  sagittal  and  coronal  siitui'es  somotimes 
takes  place  while  tho  coverings  of  the  skull  remain  inUu:t.* 

In  B  fimall  percentage  uf  cases  (7*3  per  cent,  Litzmann)  furrow-like 
depressions  oceur.  The  usual  site  is  along  the  line  of  tlie  coronal 
sutuns  where  they  arc  formed  by  the  promontory.  In  frf>nt  a  groovt»d 
line  is  sometimes  found  near  the  squamous  suture,  produced  by  the 
premiire  of  the  anterior  pelvic  wall.  Triangular  depressions  (the 
spoon  -  sha[>ed  depressions  of  Michaelia)  situated  upon  the  posterior 
parietal  hone,  between  the  boss  and  the  large  fontAnelle,  are  of  still 
mrer  (K-cura'uco.  They  are  found  chiefly  upon  the  heads  of  prema- 
ture children,  whore  they  are  of  eiuister  import  Actual  fracture  of 
the  skull  in  head  presentations  is  extremely  infrequent,  and  is  gener- 
ally due  to  the  employment  of  the  forceps. 

In  hrcech  presontatinna,  lesions  of  tho  si^alp,  owing  to  tho  shortness 
of  the  time  to  wbicli  the  after-coming  hea<l  is  subject  to  the  jjreasure 
of  the  contracte<l  pelvis,  are^  in  two  thirds  of  the  cases,  absent  alto- 
gether.  When  they  are  present  they  are  {comparatively  trivial,  con- 
sisting of  slight  swelling  of  the  integuments,  and  now  and  then  of  a 
re<!  mark  loft  by  the  promontory.  The  cranial  bones,  on  the  con- 
trary, when  rapidly  dragged  by  the  projecting  promontory,  are  pecul- 
iarly Tiable  to  serious  injury.  Thus,  in  breech  cases,  depressions,  fract- 
ores,  and  fissures  of  the  parietjU  bones  are  much  more  common  than 
*  Lnz3iA:ci(,  Volkinann's  Soraml.  kUn.  Yortr.,  \o.  23,  p.  191. 
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in  head  prcacutatious.  Forcible  truotions  upon  the  trunk  sometimes 
Icud  too  to  a  rupture  of  the  squaraouB  sutures,  or  even  to  separation  of 
the  comiyles  from  the  ot^oipittil  bones.* 

Prognosis  in  Contracted  Pelves.— Tlie  mortality  to  the  mother  is  »t 
least  t\vii;e  as  great  as  in  normal  jxjlves.  The  causes  of  this  increased 
death-rate  are  to  be  found  in  the  concurrent  action  of  a  great  vurictv 
of  influences.  Anjong  the  chief  of  these  is  the  prolonged  labor,  an 
event  which  under  all  circumstances,  especially  after  the  rupture  of 
the  membranes,  tends  to  diminish  the  chanoee  of  recovery.  This  re- 
suit  is  due  to  the  strain  upon  the  nervous  system  from  the  protnicti^J 
duration  of  the  associated  pain,  to  the  depression  of  the  vital  powq^H 
growing  out  of  the  fasting  and  loss  of  sleep  which  lalmr  entails,  to  the 
irritation  and  crushing  of  the  soft  parts,  and,  finally,  to  de(N>m position 
of  the  fluids  retained  within  the  uterine  cavity  in  cases  where  acooaa 
of  air  has  taken  place.  In  contracted  pelves  we  have  8ui>eradded  to 
these  general  sources  of  disturbance  the  special  injurious  effe^^ts  pro- 
duced by  the  pressure  of  the  lower  segment  of  the  uterus,  the  vagiua, 
and  the  soft  parts  which  cover  the  cavity  of  the  small  pelvis  between 
the  hard  bead  of  the  child  and  the  bony  walls.  As  the  results  of 
pressure,  we  have  seen  that  obstruction  to  the  veuous  (rirenlatioii, 
oedema,  capillary  hcemorrhages,  superficial  lacerations  of  the  rnucoun 
mombrane,  and  at  localized  points  necrosis  and  even  complete  sepan- 
tion  of  the  interposed  tissue  may  take  place.  These  further  lea*i  to 
metritis,  endometritis,  parametritis,  aud  perimetritis,  which  are  an- 
noanced  at  times  during  labor,  but  more  commonly  subsequent  to 
confinement,  by  sharp  elevations  of  temperature.  When  the  destruc- 
tion of  tissue  reaches  the  peritonaeum,  general  peritonitis  follows,  as 
a  rule.  When  the  necrosed  tissues  become  gangrenous  from  occo^^rf 
of  air,  the  septic  poisons  generated  spread  through  the  cellular  tissual 
and  lead  speedily  to  a  fatal  termination.  Sometimes  shock  destroys 
the  |)atieut  during  the  firRt  day  or  two  following  labor,  before  local  in- 
fiumimitious  have  hiul  time  to  develop.  Further  dangers  to  bo  appre- 
hended are  rui)ture  of  the  uterus  and  the  pelvic  articulations,  fistuloiu 
communications  with  the  blwlder  and  the  rectum,  injuries  to  nenreB 
of  the  ischiatic  i^lcxus^  post -par  turn  haemorrhage  as  a  consequence  of 
uterine  exhaustion,  and  throittbns  formation  in  the  veins  of  the  ut«r' 
ine  parenchyma.  Even  the  operative  measures  resorted  to  for  the 
relief  of  the  patients  are  often  new  sources  of  peril,  and  their  omploy- 
ment  is  to  be  regarded  simply  as  a  lesser  evil. 

For  the  child  the  action  of  the  contracted  pelvis  is  even  more  del- 
eteriouB.f    The  infant  mortality,  in  cases  not  requiring  sacrificial 

•  C.  RuGE.  Verletrung  des  Kindes  durch  Eztmction  bei  Beckeulnge,  Ztscbr.  t 
Oeburtitb.,  Rd.  i,  p.  74. 

f  Spiegelltcr;;  puis  the  mortality  of  the  chlldrea  at  tbirty-flTe  per  G«at  {vide  licLi^ 
buch  der  GeburUb&lfe.  p.  4M). 
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operalions,  is  cxpluine<t  by  the  long  duration  nf  the  labor  and  the 
prt^valcnce  of  faulty  progcnUtions  und  positii>ns.  In  tbe  majority  of 
iiuibiiictvi  death  takes  place  from  ttsjihyxia  promoted  by  the  early  rupt- 
un»  of  the  membniues,  the  complete  eat^apo  of  the  amuiotie  Muid,  the 
prolapse  of  the  cord,  the  diaturbunees  in  the  utoro-placental  circula- 
tion resulting  from  the  retraction  of  the  uterus  upon  the  surface  of 
the  child's  body,  and  sometimes  by  the  premature  sejmration  of  the 
ploc-euta.  The  prognosie  for  the  child  is  especially  unfavorable  in 
prenkature  labors.  Tliis  arises  not  aloue  from  the  inereuDed  frequency 
of  nialpresentations,  but  from  the  diminishtKl  power  of  premature 
children  to  resist  external  pressure.  Thus,  death  may  take  phu-o  from 
direct  pressure  upon  the  meflulla  oblongata  through  the  thin  bony 
GOvenngB  of  the  liead,  or  extensive  cerebo-spinal  elfusions  of  bIfH>d 
nwy  rtfduit  from  the  lacoratiun  of  tbe  delicate  walU  of  the  intracraniiil 
ftnd  intraspinal  vessels. 


CHAITER   A  XVI. 
TREATStEST  Or  COSTHACTED  PELVES. 

Cases  of  eitremt!  pelvic  contrkctton,  remlerin/i'  ficlivery  per  vin^  naturalejt  impoMt- 

hble. — Cjtsvs  iiKlieatinjf  enuuoU»my  or  prviiuilurti  lalHjr. — llnaes  whttre  cxlrai-lion 
of  ft  living  rliiltl  hI  term  is  possible.— I'remntu re  labor, — Version. — Forcep*. — 
Expectant  ireatracnU 
I  The  rftsourcea  at  the  disposition  of  the  accoucheur,  in  cases  of  con- 

I  tracted  pelvis  requiring  obstetrical  aid,  are  the  Cu^sarcan  suction,  the 
induction  of  premature  labor,  craniotomy,  forccpa,  and  version.  But, 
before  it  is  possible  to  form  an  opinion  regarding  the  treaitment  liest 
suited  to  an  individual  case,  it  is  necessary  to  first  obtain  a  clear  and 
definite  idea  regarding  the  degree  and  character  of  the  pelvic  deform- 
'  ity.  We  have,  then,  to  settle  the  following  questions:  Has  pregnancy 
advanced  to  t*frm?  If  not,  does  the  case  call  for  the  induction  of 
abortion  or  premature  labor?  If  the  end  of  ntero-geatution  baa  been 
reocheii,  is  it  possible  to  deliver  thechild  through  the  natural  passages? 
Is  tbe  child  living  or  deiul?  If  the  former,  do  the  interests*  of  the 
mother  require  the  sacrifice  of  the  child's  life?  If  the  conditions  are 
such  as  not  to  render  it  impossible  for  a  living  child  to  be  bom,  in 
what  way  can  we  best  subserve  the  interests  of  botli  mother  and  child  V 
The  right  choice  of  measures  requires  not  only  an  a<rcurate  apprecia- 
tion of  the  advantages  limitations,  and  drawbacks  which  inhere  to  tbe 
measures  themselves^  but  the  extent  to  which  the  meehanical  obsta- 
cles to  delivery  are  heightened  or  modified  by  those  remoter  influences 
which  we  have  seen  arc  exerted  upon  the  organic  proceasos  of  labor  by 
be  pelvic  contraction. 
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Tlie  greater  the  degree  of  iK'lvio  narrowing,  however,  the  mon*  do- 
oided  the  inlhiem^e  of  the  pelvis  becomes,  and  the  niore  definite,  there- 
fore, the  treatment. 

For  the  sake  of  conveuience  it  U  custom&ry  to  consider  apart  the 
following  ehissea:* 

1.  CVwftt  of  stick  extreme  pelvir  nmlrnriion  that  the  ait^npt  to  tit- 
liver  the  child  throiitjh  the  nainrnl  pnasafjeH  is  inadviitablc.  In  th 
extreme  degrees  of  pelvic  deformity  premutnre  labor  holds  out  no  he 
of  saving  tlie  life  of  the  child,  and  affords  but  a  trifling  advautnge 
the  mother.  If  abortion  is  not  pro<]uced  in  the  early  montlia,  the  nnlj 
resource  ia  the  Ciesarean  iwction  or  laporo-elytrotomy.  The  preoiflc 
limit  at  which  the  dangers  from  delivery  through  the  pelvis  rise  to  the 
level  of  or  exceed  those  from  the  Ciesarean  section  is  not  easy  to  detcr- 
tniuti.  It  dej)endH  partly  upon  the  btze  and  oesiQcation  of  the  nhild^i 
heat),  and  largely  upon  the  experience  and  dexterity  of  the  operator. 

Michaelia,  in  the  cjise  of  a  dwarf  scarcely  three  and  a  half  feet 
high,  extrjK'ted  a  small  child  throngh  a  pelvis  measuring  but  one  inch 
and  a  half  in  the  eonjtigato  iliametor.  The  operation  looted  two  and 
a  half  houi'8.  At  the  end  of  two  weeks  the  patient  was  able  to  rosnroc 
her  household  duties.f  Dr.  Osborn,  in  the  celebrated  «isc  of  EUzabotb 
Sherwood,  extracted  a  child  through  a  jiclvia  measuring,  as  he  believed, 
but  three  quarters  of  an  inch  in  its  narrowogt  portion  !  Uame«  J  ex- 
tracted with  perfect  success  a  child  through  a  conjugate  wliicli,  he  sayu, 
certainly  did  not  exceerl  one  inch  and  a  half.  It  would  be  easy  to  go 
ou  and  extend  this  list,  to  show  that  there  is  no  degree  of  conjugate 
shortening  that  renders  it  utttn-Iy  inipossihle  to  extnict  »  mutilaU^ii 
child.  But  the  question  which  we  shonld  ask  for  our  guidance  is,  not 
what  can  possibly  be  accomplished  by  the  skill  and  ingenuity  of  the 
oxceptionully  experienced  operator,  who  is  capable  of  making  whatever 
rules  he  likes  to  govern  his  own  actions,  but  what  is  the  point  at  which 
men  in  every-day  practice  need  exi>ect  to  Und  the  dangers  from  crani- 
otomy and  the  Cseaarean  section  rise  to  nearly  the  same  level.  Dr. 
Parry  collectcil  seventy  cases  of  craniotomy  in  pelves  meosnring  two 
and  a  half  inches  aud  under.  Seven  had  to  be  terminated,  finally,  by 
'  0»aarean  section.  01  the  seventy  women  forty-three  survived  and 
twenty-seven  died.  The  work  was  not  done  by  tyros,  but  by  celobratwl 
obstetric  surgeons.  Thus,  the  best  results  of  the  ablest  accouchewrs 
before  the  days  of  antisepsis  showed  a  mortality  from  craniotomy,  in 
the  higher  degrees  of  pelvic  deformity,  of  nearly  forty  per  cent.  Un- 
questionably this  heavy  death-rate  has  been  lowered  by  modem  aseptic 

*  The  limits  are  those  of  LrrzvAKK.  Vide  Ui>b«r  die  Bohandlung  dcr  engen 
Beckon.  VolknuinD'»Samml.  klin.  V'ortr.,  No.  90. 

f  MiCBAELts,  Abhandliingen  aus  dem  Gebieto  der  Oebuiishdife,  p.  151.  The 
operation  lasted  two  tmrl  n  half  hoiirK. 

X  Bakxes,  Oluttetriu  Opernltonit,  p.  400, 
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methods;  still,  in  thtj  hundj)  of  an  operator  of  limitod  experionco,  I  be- 
lieve the  Ca?sarean  section,  when  timely  made,  offers  ordinarily  to  the 
mother  a  better  chaiico  of  recovery.  There  are,  of  iMJurse,  exceptions 
to  the  rule.  Most  pelves  meaisuriag  less  tlian  two  and  a  half  inches 
iu  the  eonju^te  belong  to  the  category  of  generally  contracted  flat- 
leued  pelves.  Where,  exceptionally,  the  transverae  diameter  is  not  ma- 
terially diminished,  the  difficulties  of  craniotomy  are  greatly  losseaed, 
and,  if  at  the  bame  time  the  child's  head  be  soft  and  compressible,  a 
comparatively  easy  extniction  may  give  rise  to  false  ideas  ooueerning 
the  real  dangers  of  delivery  by  the  natural  passages.  Those  are  due 
chiefly  to  the  fact  that  the  operation  lias  to  be  carried  ou  within  the 
uteriuc  cavity,  when,  owing  to  the  contracted  l>ritii,  no  descent  of  the 
head  is  possible.  A  long  operation  conducted  wiiliiu  the  uterine  cavity 
is  always  fraught  with  evil. 

The  dangers  are  not  altogether  mechanical.  Kven  if  serious  lesions, 
such  as  {}erfuiat)ous,  rupture  of  the  uterus,  and  hicenited  wounds,  are 
avoided,  some  contusion  of  the  lower  uterine  segment  is  inevitable,  air 
enters  freely  the  uterine  cavity,  the  patient  exhibits  very  commonly 
the  symptoms  of  profound  shock,  and  the  delivery  is  often  followed  by 
pofi'partum  htemorrhage,  due  to  uterine  inertia.  The  means  employed 
to  check  hajmorrhage  tend  still  further  to  depress  the  vital  powers.  In 
many  cases  the  uterus  remains  large  and  the  labor  is  followed  by  ca- 
tarrhid  endometritis.  Tliis  ordinarily  mild  puerperal  affection  is  apt, 
owing  to  the  introduction  of  air  and  the  presence  of  bits  of  necrosed 
titisao,  to  assume  a  septic  form,  and  |Mive  the  way  to  a  fatal  termination. 
The  oontigtiity  of  the  peritonaeum  likewise  adds  to  the  formidable 
character  of  all  suprapelvic  o|>eratious.  When  the  outlet  iff  the  pel- 
y^  alone  is  contracteil,  and  cnmiotoniy  can  bo  ]>erformed  upon  the 
Hbd  after  it  has  entered  the  vaginal  canal,  the  dangers  of  extraction 
are  much  diminished ;  but  even  when  recovery  takes  place,  the  ua* 
avoidable  injuries  inflicted  often  lead  to  life-long  invalidism. 

Caae»  of  extreme  degrees  of  the  Ju»to-niinor  pelvtH  are  believed  to  be  cxcess- 
JTely  rare.  Certainly  the  whole  number  reported  since  Naegc1c*a  day  may  be 
CMtly  coonted  nn  the  fingers  of  the  two  hsndH.  At  full  tcrta  the  labor  takes 
place,  provided  the  general  contraction  issuc-h  as  to  retaiu  the  head  at  the  brim, 
in  one  of  two  ways: 

1.  The  HtcriH  retracts  up  over  the  head  of  the  child.  If  the  head  does  not 
descend,  the  vu^^hm  is  drawn  upward  and  is  eiqioaod  to  injurious  tcmiton.  Should 
QotbiDg  be  done  to  relieve  thi^  condition,  the  thin  vagina  is  liable  to  be  nibt>cd 
through  by  the  pnwsure  it  onrounlen*  at  the  brim,  and  especially  at  the  symphy- 
sis pubis,  Veriiion  would  here  be  impossible,  and  the  forceps  would  only  en* 
han(*«  the  rislu.  Perforation  and  dccerebration  wuuld  at  once  diminiuh  the 
pressure.  With  little  wct  three  inrheH  in  the  conjugate  and  four  in  the  traas- 
verae  diameter,  the  vault  of  the  Hkull  may  be  broken  up  with  the  cranioclaxt, 
(he  chin  tilted  downward,  and  the  head  hronj^ht  cdsjewine  through  the  pelvi*. 
Ja  this  way,  with  moderate  skill,  it  would  be  pusidble  tu  extract  a  dead  cbUd. 
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The  operation  of  lapar(»-elytn)tomy,  however,  Mwm*  mi  pofuliarly  fltfpii  to  thrj* 
conditions,  that  it  dcsen'es  h  trial  in  the  int+rest  of  both  mother  aorf  child. 

2.  The  mt-mhniDCB  rupture  early,  the  waters  jfradually  es<:»pe.  and,  as  the 
bead  doeiinut  descend,  the  uteriiH  retracts  down  finiily  iii*on  the  child.  AMi-ilp- 
tumor  forma,  which  fixes  the  head  at  the  brim  and  pushes  the  cenrix  and  lovci 
Beg^ment  of  the  uteniB  before  it.  Here  it  would  be  proper  to  await  for  a  limt 
the  results  of  uterine  action.  As  the  transverse  diameter  can  only  be  ruti^lj 
estimated,  the  head  may  leagtheo  out  and  adapt  itself  to  the  pelvic  canal.  Bot 
the  delay  should  not  be  too  prolon^tnl.  If,  in  spito  of  the  formaljun  of  the 
acalp-tumor,  the  bony  head  remains  unmoved  at  the  brim,  it  ui  a 
whether  it  would  not  be  the  wiser  plan  to  proceed  at  once  to  the 
section. 

Naegele*  reports  the  hiatory  of  a  dwarf  whone  pelvia  measured  but  tlw« 
iucfacii  and  seven  lines  in  the  transverse  and  three  incites  in  the  coiijugale.  Il« 
delivered  her  with  forceps  of  a  fivn-and-a-half-pouud  child,  but  she  died  on  the 
tenth  day.  Huitn  report^)  tbehistoryof  a  dwarf  with  ihre*'  and  a  (pmrter  inrbt* 
conjugate  and  four  and  three  quarters  inches  transverse  diameter.  Oclircrj 
by  perforation  and  forceftH.     Rupture  of  the  three  articulations.t 

Spiegelberg  reports  a  caite  with  nearly  the  same  dimensiona.  Child  pre- 
scnted  by  the  breech.  Extraction  difficult.  Perforation  of  after- condog  he«d. 
CuphalotripNy.  The  patient  died  shortly  after  delivery,  t  I  have  reported  r 
case  where  tJie  conjug^nte  was  three  and  one  sixth  inches  and  the  transvcnc 
four  and  a  half  inchra.  DelivtTy  by  [terforaiion,  the  cninioclast,  and  tlw 
crotchet.  The  patient  died  on  the  third  day  (Trans,  of  the  Am.  Gynaec.  Sot, 
vol.  iv).  Kormann  reliitea  a  case  nearly  identical  with  my  own,  both  h»  regards 
its  diameters  and  the  (txiHten<'e  of  a  slight  lateral  obliquity.  After  over  thrr« 
days'  labor  the  head  adapted  itself  to  the  pelvis,  and  the  child  was  extrmcU^ 
alive  by  forceiw.     The  mother  died  of  jMfritonitis.* 

Thus,  of  five  women  with  generally  contracted  pelves.  In  which  the  conji>- 
gatv-  ranged  fntm  three  to  three  and  a  quarter  inches,  all  died  as  a  oooseqneiHSA 
of  delivery  through  the  natural  passages. 

In  cases  where  the  uterus  is  ri^dly  applied  to  the  child,  and  the  cervix  is 
nndilated,  the  propriety  of  luparo-elytrotomy  is  questionable.  The  operatioo 
is  not  always  a  very  easy  one,  and  it  certainly  can  not  afford  to  be  handicapped 
by  anything  which  would  cause  delay  in  the  delivery  after  the  vaginal  re^t  bai 
been  made. 

There  are,  of  courae,  in  ho  rare  a  condition,  scant  statistics  in  favor  of  any 
special  plan  of  treatment.  Michaelis  re]K)rt.<!  a  case  of  Mantz'a,  that  of  a  woman 
who  had  a  pelvis  mea.<turing  two  inches  antero-posteriorly  and  three  inches  in 
the  tran.«*vcrse  diameter.  Here  the  Ciesarcon  section  became  a  matter  of  oecrs- 
sity  rather  than  one  of  election.  Twice  the  openttion  was  performed  with  suc- 
cess. A  third  lime  the  rcwilt  promitfied  to  be  equally  favonible,  but  the  willful 
and  insubordinate  conduct  of  the  patient,  as  late  as  the  twenty-seventh  day,  led 
to  hor  destruction. 

In  spite  of  the  fact  that  in  generally  contracted  pelves  craDiotomy  ia  ucarly 

*  Naeoelb,  Das  schrfig  verengte  Bccken,  p.  100. 
t  LnuhKiK,  op  cit.,  p.  42. 
X  Spieoelrkro,  I^hrbuch  der  Geburtshnife,  p.  444,  ride  note. 

*  KoRHANK.  Uebcroin  aligemciQ  verengtes,  aclirig  verscbobeaes  Beokem  Ar 
1  Gynaek.,  p.  478. 
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■Iwsys  praclirAhle,  a  can'fiil  Rtudy  of  the  ;Erroun<I  connnces  me  tbnt  where 
th«ra  U  A  diminutinQ  of  oearly  an  inch  id  nil  the  diameters,  Cfeeare&n  section 
holds  out  the  best  chuiice  for  Bavitig  the  mother's  life. 

2.  CasfS  irt  which  the  pelvic  ron/radion  is  such  as  to  prevent  the 
birth  of  a  fuU'term  livitig  child  thronyh  the  vatural  passages^  but 
in  which  taUraciion  through  the  pelvitt  furnishes  the  best  chance  of 

C'ng  the  life  of  the  mother.  The  choice  of  measures  in  lliis  class  of 
B  lies  Iwtween  the  Oa>siireun  sectiun,  craniotomy,  and,  where  the  con- 
dition of  things  is  recogniKod  early  enough,  the  induction  of  premature 
labor.  In  general  terms  wo  Are  uutlioriKe<l  to  assume  such  a  dcG^ee  of 
disprofwrtion  in  flattened  pelves  with  the  conjugate  ranging  between 
two  anil  a  half  and  three  inches,  and  in  juKto-niinor  i>elveH  with  a  con- 
jngate  me4iiniring  three  and  a  thirtl  inches.  In,  however,  these  less  ex- 
treme degrees  of  deformity,  other  element*  than  those  of  the  size  of  the 
pcivic  canal  enter  into  the  formation  of  an  opinion  regarding  the  proper 
prot*dure  to  be  Beiecte<l.  I  have,  invself,  in  one  case,  extracted  »  cliild 
weighing  six  and  a  half  pounds  by  forceps,  without  mnch  difficulty, 
through  a  generally  contracted  flattened  pelvis  with  a  conjugate  meas- 
nring  Imrrly  two  and  three  fourths  inches,  Ijabor  had  laste<l  three 
days  pn'vioua  to  my  seeing  the  patient,  which  was  in  .consultation. 
The  child's  head  presented  a  singular  appearance,  from  the  molding  it 
luul  undei^one,  having  been  greatly  flattened  in  its  biparietal  diameter 
and  enormously  elongated  in  the  occipito-mental  direction.  Tlie  child 
die*l,  however,  shortly  after  birth.  The  mother  recovered,  though  oon- 
■iderahle  sloughing  of  the  vaginal  walls  followed  the  long  continuance 
of  the  pressure  which  had  precedetl  delivery.  Oronser,  in  the  Dresden 
Hospital  Reports  (1861-63),  gives  three  cases  of  children  born  alive 
where  the  pelvis  measured  two  and  thr(M.i  quarters  inches.  In  one  of 
these,  where  the  labor  lasted  tweuty-two  hours,  a  living  child  was  boru 
weighing  six  and  a  half  pounds. 

If,  then>fore.  hibor  comes  on  at  full  term,  an  attempt  should  first 
be  made  U}  gauge  the  degree  of  disproportion  between  the  head  and 
the  pelvic  brim,  for  not  only  is  it  among  the  bare  possibilities  that  a 
living  child  may  be  expelled  through  a  pelvis  measuring  less  than 
thrnc  inches,  but  it  is  to  bo  borne  iu  mind  that  in  pelvic  mensuration 
even  the  most  expert  may  make  errors  of  a  quarter  of  an  inch.  In 
any  case  it  is  well  to  preserve  the  membranes  as  long  a£i  po^ible. 
Even  craniotomy  is  more  easily  performed  after  complete  dilatation  of 
the  OB.  After  the  waters  escape,  the  lower  uterine  segment  is  subjected 
to  injurious  pressure  botwceu  the  hard  skull  and  the  pelvic  rim,  the 
damage  done  increasing  of  course  with  the  duration  of  labor.  By 
enrly  perforation  and  evacuation  of  the  brain-mass  this  duugor  is 
ftvoided.  But  craniotomy  should  not  he  performcil  so  long  as  the  hope 
existe  of  saving  the  life  of  the  child.  The  attempt  should  be  ma<le,  at 
leMt,  before  jx^rforating,  to  form  an  estimate  of  the  size  of  the  child's 
83 
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head  and  its  relations  to  the  peWic  brim.  An  approxitnatire 
may  be  obtuinod  by  palpating  tho  head  through  the  abdominal  walk 
above  the  pubes,  and,  so  soon  aa  the  cervix  is  dilated  and  the  head  be- 
comes pressed  by  the  lubor-pains  firmly  against  the  brim,  by  introduc- 
ing tlie  hulf-liand  into  the  vagina  to  determine  the  extent  of  that  por- 
tion uf  the  emniat  vault  which  has  entered  the  i>elvis.  When  we  hare 
ascertained  tho  size  of  the  uegnicnt  beneath  tlie  pelvic  border,  and  the 
special  points  of  the  head  which  occupy  the  several  pelvic  diamctera, 
wo  are  in  a  position  to  estimate  tlie  size  of  the  ]>ortiou  above  the  brinit 
and  the  menhnnicul  ditficultios  which  remain  l>efore  the  eugagemeot  of 
the  hea<i  can  bt*  accomplislied. 

In  shoulder  presentations,  where,  of  course,  version  is  neoeesary, 
extraction  alone  should  be  first  tried,  and  only  when  it  ia  found  iropoi- 
eiblo  to  effect  the  delivery  of  the  after-coming  head  by  other  menu 
should  porfiiration  l>fi  restarted  to.  Schroeder  claims  to  have  extructMi 
living  ehiUlrtu  through  i>elve8  measuring  but  seven  and  a  half  ceuti- 
metroa  (three  indies)  in  the  conjugate.* 

Tho  induction  of  premature  labor  iu  pelves  having  from  two  and 
three  quarters  to  three  inches  conjugate  diameter  poasessos  the  merit 
of  diminished  risk  to  the  muther,aud  afTonls  a  clmuce  of  saving  l 
of  the  child.     Helow  two  and  three  quarters  inclic-s  the  adN'ant 
premature  labor  may  be  fairly  called  lu  question.     To  be  sure,  Kiwiseh 
placed  the  biparieUil  diameter  of  the  child's   head   in   the   thirtiech 
week  ut  two  and  a  lialf  inches.     Sevfert,  however,  tixed  it  at  three 
inches,  and  later  Schroeder  obtained  nearly  three  and  a  quarter  incbe* 
(8'IG  ceutimetres)  as  the  average  between  the  twenty-eighth  and  thirty- 
second  week.     In   point  of  fact  there  is  too  little  uniformity  in  ibe 
diameters  of  fetal  heads  belonging  presumably  to  the  same  week  of 
development  to  make  average  measurements  of  any  practical  utility. 
It  will  bo  seen,  however,  that,  iu  the  higher  degrees  of  pelvic  contrac- 
tion we  are  now  contemplating,  the  biparietal  diameter  of  tho  child'* 
head  rarely  falls  within  the  liniitf!  of  the  narrowed  conjugate.    Still, 
it  is  possible  to  deliver  u  living  child  through  a  pelvis  estimated  at  two 
and  three  quarttira  inches  us  lute  us  the  thirty-fourth  weeV,f  as  the 
head,  owing  to  the  pliability  of  the  cranial  bones  in  premature  rbU- 
dren,  is  rupuble  of  austuining  a  considerable  degree  of  lateral  compn* 
sion.     Kuturally  the  infant  mortality  in  these  cases  is  very  largr.    In 
addition  to  the  ordinary  increased  risks  attendant  npon  prematare 
labor,  intracranial  extravasations  of  blood  from  rupture  of  the  deli* 
cate   cerebral   vessels  arc   extremely  common.      Litzmann   found  in 
nearly  one  fourth  of  his  cjises  (8  :34)  spoon-shaped  depressions  of  the 
skull.     Though  this  lesion  is  met  with  uiwn  the  heads  of  living  chil- 

*  Schroeder,  I^hrbuch  der  UeburtjihDlfe,  p.  639. 

t  WiENUE,  Zur  Fnge  der  kQiiHtlichon  FrUhgebart,  Arch.  f.  Oynnek,  Bd.  xiii. 
p.  99. 
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"^fliiBttt  full  term,  in  the  series  of  Litzmann  four  of  the  children  were 
dMrf  At  hirth,  thrw  showed  feeble  mgn»  of  vitality,  and  in  one  only, 
which  lived  bnt  fourteen  hoiirs^  was  it  possible  to  cxeite  tbc  rcKjiira- 
tnry  process.  Thus,  the  outlook  for  the  child  is  by  no  means  hopeful ; 
but,  inusmueh  us,  under  three  inches,  the  only  o{H.^rations  wliich  come 
into  comjwlition  with  premature  labor  are  the  Ca^aarean  seotiou  and 
craniotomy,  a  small  saving  of  fetal  life  is  a  jrowerful  plea  in  its  justifi- 
cation. But  a  stronger  argument  in  it«  favor  is  the  fact  that  the  in- 
duction of  premature  labor  offers  a  milder  procedure,  which,  within 
certain  limiU,  inures  to  the  beneGt  of  thn  mother. 

Below  two  an<l  three  fourtlis  inches  the  cliaiicea  of  saving  the  child 
by  premature  labor  are  too  slight  to  be  weighed  in  tho  balance.* 
oreover,  unless  the  child's  head  happens  to  be  exceptionally  small 
id  yielding,  approximating  the  conditions  to  those  which  obtain  in 
immature  deliverie-s,  craniotomy  in  the  end  has  usually  to  be  resorted 
to.  Now,  as  premature  labor  offers  no  peculiar  advantAges  in  the  per- 
formance of  craniotomy,  and,  aa  it  is  atteudtnl  with  certain  risks  of  its 
own,  it  is  advisable,  in  very  narrow  pcflvea  after  the  twenty-eighth 
week,  to  await  the  normal  end  of  gestation. 

Aj*  the  dangers  to  both  mother  and  child  are  increased  by  delay, 
Barnes  has  proposed  combining  version  with  premature  labor  in  pelves 
of  lees  than  three  inches  conjugate,  as  a  means  of  accelerating  delivery. 
Milne  by  this  method  extnicted  a  living  child  through  a  two  and  a 
half  inch  pelvis.  Hudin  has  found  by  experimentation  with  artificial 
pelves  that  a  much  less  amount  of  traction  force  is  rcquiaito  to  drag 
the  hea<l  of  a  pr^'tnaturo  child  through  a  flattened  conjugate  by  the 
fret  tluin  by  forcejw  in  cephalic  presentations. 

The  time  in  probably  not  far  distant  when  it  will  be  poflslble  to  aubetitute 
the  CiBsarejin  section  for  craniotomy  within  the  limits  of  pelvic  contniction 
under  cnnsidt'nttion.  Cmniotnmr  rrquircs  rigid  anti^i^p^ie,  a  sufficient  aniia- 
mcolAriiim,  And  nn  Accurnte  knowledge  of  the  parturient  pauage.  With  the 
adoption  of  modem  methods  in  hoiiipital  practice,  Olshnusen  reports  a  death- 
fmle  from  cnmintomy  of  57  per  cent;  Crcd6,  a  death-rate  uf  8  per  cent;  and 
Ouaaerow  report:*  from  Derlin  a  deuth-nitc  of  14  3  per  cent,  or,  excluding  cases 
in  which  the  death  ha*d  notlting  to  do  with  the  operation,  the  death  percentage 
was  ffiduccrl  to  83  per  cent.  Leopold  had  71  casca  with  two  deathii;  but  the 
latter  were  from  oclampttin,  and  wcro  not  the  result  of  the  operation. f 

For  the  successful  performance  of  the  Ciesarean  section  there  is  needed  train- 
ing, ulequat«  preparation,  if.killcd  aflsiulantit,  and  that  the  resistance  of  tho  patient 

•  In  «npport  of  this  opinitm,  which  U  thorouf^hly  eoiiflrmed  by  my  own  expcn- 
OTC*.  wp  have  espoeinlly  the  aulhorily  of  SerROELBEKO,  LrrxMA-vs,  and  Dohrs. 
MlLna  {Premature  Labor  ami  Vcr«ion.  Edinburgh  Mnd.  Jour.,  vol  iix,  p.  707)  re- 
lates a  case  where  he  was  successful  in  a  pelris  mensuring  but  two  and  a  hAlf  inehoa. 
He  ftatca,  however,  that  tlio  space  iri  the  other  diamctcra  of  the  brim  waa  ample, 
which  was  certainly  an  exceptional  advantage,  as  nearly  all  pelves  with  the  higher 
grwlc«  of  deformity  belong  to  the  category  of  generally  contracted  rachitic  pelree. 

f  PJUUER,  t>er  Kaiaerschnitl,  etc,  herausgegebcn  ron  Dr.  G.  tjettpold. 
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Bball  not  be  too  much  weukeocd  by  protracted  delay.  Of  tS%  cmta  openlM 
on  according  to  the  method  of  SiiDgor,  between  the  years  1883-'89,  inditsiTr, 
G8  (25  per  cent)  terniiDatevI  fatnlly,  but  in  1890,  of  61  cflHCS,  only  7  womai 
died  (II '4  percent).  The  possibilities  of  the  improved  Cfcaarean  Bectionu, 
however,  best  shown  in  the  results  obtained  by  single  favored  operators.  Thui 
Leopold  hod  had  up  to  August,  lB9<t,  43  cumcs  with  four  deaths,  imd  in  LeiiMC, 
of  36  cast'-s  only  2  temiirialed  fatally.  Murdoch  Cainoron  had  9  cmm  (nmttl- 
taneouB  removal  of  the  ovarieB)  with  the  loss  of  1  patient.  S&nger  had  % 
cases,  Van  der  Meig  7  cases,  and  Schauta  15  cases  without  a  death.* 

3.  Casejt  in  which  the  pelvic  contraction  does  not  exceed  the  h'mtf* 
wiihin  which  the  delivery  of  a  living  child  at  term  is  at  /««/  poagiblt. 
In  this  category  belong  the  overwhelniitig  majority  of  all  instances 
of  contracted  pelvis.  It  embraces  not  only  cases  in  which  the  eon- 
junction  of  every  favorable  condition  is  essential  to  delivery,  but  those 
modenite  degrees  of  narrowing  which  are  chiefly  re<^ogniziihle  throagh 
the  iufliienoe  they  exert  upon  the  mechanism  of  labor.  It  iucludw 
flattened  pelves  with  a  conjugate  of  three  inches  and  upward,  aod 
justo-minor  pelves  with  a  conjugate  of  over  three  and  a  third  inchN. 
Below  these  figures  the  delivery  of  living  children  at  fuU  term  is  too 
exceptional  an  ovout  to  bo  taken  into  account  in  any  attempt  at  clim- 
ticution. 

The  obstetrical  resources  for  overcoming  the  mechanical  obatacln 
afforded  by  moderate  degrees  of  pelvic  contraction  are  the  inductinn 
of  premature  labor,  craniotomy,  forceps,  and  version-  Ejich  one  of 
these  measures  has  its  strenuous  partisans,  who  have  expended  much 
unprofitable  zeal  in  comparative  estimates  of  their  respective  valnes. 
It  is  u  mistake  to  regard  them  as  rival  pretenders  to  favor.  Indeed, 
the  very  conditions  which  indicate  one  form  of  procedure  oftvn  ex- 
clude tlie  others  from  cousidemtiou.  Good  midwifery  require.**  »  just 
appreciutiun  of  all  the  auxiliaries  at  our  disposition  and  a  careful  study 
of  the  c  ire  urn  stances  which  render  them  severally  appropriate. 

Premature   Labor. — Tin;   indiscriminate    induction    of    prcmahire 
labor  in  every  case  of  contracted  pelvis  is  particnlarly  to  bo  deprt'<yitt'd. 
In  the  first  volume  of  the  Archiv  fur  Oynaekologie  Spiegelberg  pre- 
sented the  statistics  of  1,224  cases  of  futl-term  labor  in  (N)ntractnl 
pelvis,  in  which  the  maternal  mortality  waa  6*6  per  cent  and  the  in- 
fant mortality  28  per  cent;  while  in  271  cases  of  induced  premature 
labor  the  maternal  mortality  was  18*8  per  cent  and  the  infant  mor- 
tality 66  per  cent.     This  startling  discrepancy  is  due  to  the  fact  tlul 
a  very  largo  proportion  of  labors  in  coiitnict«d  pelves  either  terminate 
B[>ontaneouBly  or  require  forceps  only  after  uterine  action  has  OTp^ 
come  the  obstruction  at  the  brim.     If  all  these  minor  coses  bo  omitl^t 
a  very  different  result  is  obtained.     Thus,  Litzmann  found  that  in  flat- 

*  JahreMtericht  ueber  die  Furrtichritte  auf  dem  Gebiete  der  GeburtahlUfc  Oil 
Gynaek.,  Ill  Jabrgang,  a.  294,  und  IV  Jahrgaitg,  a,  !J16, 


up 


TREATMENT  OP  CONTRACTED  PELVES.  501 

tened  peWea  measuriDg  from  two  and  three  fouHJu  to  three  and  one 
fourth  inches  in  the  conjugate,  and  in  justo-minor  {x^lvca  between 
three  and  one  third  and  l!irt'e  and  a  half  int-hes,  tlie  matt'rnal  mortal- 
ity after  ]>reinaturo  labor  amounted  to  7'4  per  cent,  while  the  loss  of 
life  in  Uhors  at  full  tonn  was  187  [Jor  wiit.*  But,  in  ca^pB  of  reeov- 
ery,  the  advantages  of  premature  deliveiy  are  by  no  means  inconsider- 
able, aSf  owing  to  the  diminished  head-pressure,  lesions  of  the  genital 
canal  are  of  rare  occurrence,  in  striking  contrast  to  the  fistulae,  lacera- 
tions, and  cicatrices  which  so  often  follow  deliver}'  at  full  term. 

The  prognosis  for  the  child,  as  shown  by  the  statistics  of  premature 
labor  in  contracted  pelves,  is  decidedly  unfavorable.  In  the  restricted 
claas  of  cosea  wc  are  at  present  considering  Litzmaim  found  that, 
though  twice  as  many  children  wore  bnrn  alive  as  at  full  term,  the 
actual  number  discharged  alive  from  the  lio^pital  wua  about  the  aame. 
He  concluded,  therefore,  that,  while  the  operation  was  decidedly  indi- 
cated in  the  interests  of  the  mother,  it  offered  a  dubious  advantage  to 
the  child.  It  is,  however,  always  injudicious  to  draw  deductions  from 
hospital  statistics  alone.  Especially  is  this  true  of  feeble  children, 
bom  prematurely,  whose  ultimate  chances  depend  in  a  peculiar  degree 
Upon  the  cure  with  which  they  are  tend(Ml. 

Dohrn,  who  objected  to  the  statistics  of  Spiegelberg  and  Litzmann, 

the  ground  that  the  units  of  wlilch  they  were  composwl  repre- 
sented, not  [rarallel  cases,  but  au  endless  variety  of  dissimilar  condi- 
tions, proposed,  as  a  fairer  way  of  testing  the  value  of  induced  prema- 
ture labor,  to  compare  the  results  of  the  latter  operation  with  those 
of  fnll-t<'rm  labors  in  the  sjime  patients.  Viewed  in  tliis  way,  prema- 
ture labor  in  contrwted  pelves  has  been  found  to  furnish  unexpectedly 
faTorable  results.  Thus,  Dohru  reports  nineteen  casee,  with  forty-one 
children  at  term,  of  which  thirty-seven  died.  In  twenty-five  preg- 
nancieii  premature  labor  was  inducted,  with  tifte<?n  living  children. f 
Kiinne  and  Berthold  report  eight  cases,  with  twenty-four  children  at 
term,  of  which  eighteen  iliwi.  In  eighteen  pregnancies  premature 
labor  was  induceil,  with  thirteen  living  children.J  Still  more  extraor- 
dinary' is  the  re|H>rt  of  Milne.  Six  women  gave  birth  at  term  to  twelve 
children,  of  which  eleven  were  dead.  In  the  succeetling  thirty-eight 
pregnancies  premature  labor  was  induced,  and  thirty-five  children  were 
bom  living.* 

The  ordinary  time  for  bringing  on  labor  is  from  the  thirty-second 
to  the  thirty-fourth  week.    Most  writers  now  agree  that  the  operation 

•  LiTrjiAN-s.  l\*bor«li'ii  Werth  dor  kQnstlioh  einglelteten  Prnhgebmt  bei  Bock- 
•neniEfi,  Arch.  f.  GytiHek..  \M.  ii.  p.  194. 

f  IinHRX,  Uotwr  knnstlicho  PrQhgtiburt  boi  engen  Bccken,  Arch.  t.  Oynaek..  Bd. 
xii,  p.  70, 

I  KP.v.vE,  FQnfichn  FJUlo  dcr  ktlnstlichen  Frnhpcbiirt;  Berthold,  Zur  Statistik 
kQiiftlichen  I-VlUigL-burt,  Arch.  (.  Uruock..  Bd.  vi,  [left  2. 

*  MiLXK,  Premature  Labor  and  Version,  Edinburgh  Med.  Jour^  voL  xlx. 
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should  be  restricted  to  pelves  measuring  less  than  three  And  a  hilf 
inches  in  the  conjugate,  whereas  above  that  limit  it  hi  beet  to  twut 
the  results  of  spotitiincout^  ut<:riuc  actiou. 

Labor  at  End  of  Gestation. — But  the  physician  may  first  be  sum- 
moned to  a  cwm  of  contnu^tcd  pelvis  after  the  ond  of  gestation  hu 
been  reached,  or  lie  may  at  au  earlier  period  have  decided  against  the 
induction  of  premature  labor. 

At  full  term,  auppoaing  tlie  head  to  present,  the  latter,  at  the  be- 
ginning of  labor,  is  prevented  by  the  pelvic  narrowing  from  entering 
the  brim  of  the  pelvis,  and  is  usually  freely  movable.  The  conduct  of 
the  first  stage  of  labor  should  be  directed  to  preparing  tlie  w^ay  for  the 
subsequent  delivery  of  the  child.  To  this  end  every  pains  shonld  be 
taken  to  prevent  rupture  of  the  membranes  until  the  cervical  dilate 
tion  has  become  complete.  Tho  patient  shoiUd  be  cautioned  against 
restless  movements  in  bed,  and  from  bearing  down  during  the  yaunA. 
Examinations ^^r  vaginam  should  be  made  with  great  care,  and  tdiould 
be  avoided  except  where  absolutely  necessary.  The  largest-sized  Bumee 
dilator,  moderately  distended  with  fluid,  placed  in  the  vagina  to  exert 
counter-pressure  upon  the  cprvix,  in  at  times  of  uue  where  the  mem- 
branes have  a  tendency  to  protrude  in  the  form  of  a  narrow  cylinder. 

Attention  should  likewise  he  dii*ecteil  to  faulty  positions  and  pre^ 
entations  of  tlie  child^s  head.  Should  these  be  dependent  ujxtn  % 
ixmdulous  abdomen,  tlur  fumlus  of  the  uterus  should  be  elovat«>d.  and 
tlie  normal  relations  of  the  uterine  axis  maintained  by  a  suitably  ad- 
justed bandage.  Excessive  lateral  obliquity  should  be  corrected  by 
placing  the  patient  upon  t)ie  opposite  side.  8houl<l  transverse  nar- 
rowing require  a  deep  descent  of  the  occiput,  this  can  be  furtht-red  by 
placing  the  woman  upon  the  side  to  which  tlie  occiput  is  directed. 
Where,  on  the  otlier  hand,  it  is  desirable  to  promote  the  dip  of  the 
forchciui,  the  patient  should  bo  made  to  lie  upon  the  side  to  which  the 
child's  face  is  turned.  The  reason  of  this  is  obvious,  as,  wiieu  the 
breeeh  falls  to  a  given  side,  the  cephalic  pole  has  a  tendency  to  move 
in  the  opposite  direction.  The  right  use  of  [wsition  as  a  corrective 
force  depends  upon  the  degree  i)f  accuracy  with  which  the  eharaeter 
of  the  pelvic  deformity  is  estimated,  and  upon  a  proj>cr  appreeiulioQ 
of  the  mechanism  appropriate  to  the  ascertained  deformity. 

Where  the  sagittal  suture  looks  forward  toward  the  symphysii 
pubis,  80  that  the  i)osterior  parietal  bone  becomes  the  presenting  part, 
a  firm  compress  above  the  ptibes  may  be  advantageously  employed  to 
press  the  head  backward  and  apjtroximate  the  sagittal  suture  to  Uie 
median  line. 

The  pains,  when  we;ik  and  inefficient,  should  bo  strengthened  by 
the  warm  vaginal  douche;  when  the  source  of  exaggerated  suffering, 
they  should  be  mitigated  by  morphine,  by  rectal  injections  of  chloml, 
or  by  the  administration  of  an  ansesthetic. 
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ShonM,  by  good  fortune,  the  rupture  of  the  membranes  be  post- 
poned until  after  the  completion  of  cervical  dilatation,  one  of  two 
contingeDcies  may  follow:  1.  The  disproportion  between  the  head  and 
the  pelvis  may  prove  to  be  slight,  so  that  a  considerahle  soja^ent  of  the 
cranial  vault  may  be  felt  below  the  brim ;  then,  provided  the  head  en- 
ters the  pelvta  in  conformity  with  the  mechanical  laws  dictated  by  the 
character  of  the  pelvic  deformity,  the  expulsion  of  the  child  may  be  left 
to  the  natural  uterine  forces.  'Z.  No  engagement  may  take  place,  the 
head  continuing  freely  movable  at  the  brim.  Under  such  circnm- 
stanccfi  the  disproportion  may  be  assumed  to  be  conniderable.  The 
physician  has,  therefore,  to  aak  bimfielf  whether  he  hIibII  uwait  the 
action  of  the  psiins,  in  the  expectation  that  the  heiid  will  g^railually 
adapt  itself  to  the  pelvic,  or  whether  he  bIulII  at  once  proceed  to  per- 
form version,  and  drag  the  child  rapidly  through  the  straitened  diam- 
eters. The  forceps,  as  a  meantt  of  delivery  before  fixation  of  the  head, 
■hould  be  discarded,  not  becanse  it  can  not  be  employed  with  tjuci'esa, 
but  because  ita  nse,  even  in  the  moat  skillful  hands,  is  extra-haz- 
ardous. 

The  question  of  waiting,  or  proceeding  at  once  to  version,  is  one 
that  will  always  be  docided  hirgely  by  the  individual  experiences  of  the 
acconohcur.  It  i*.  however,  vain  to  deduce  ndes  of  practice  from  the 
conduct  of  those  who  have  enjoyed  exceptional  opportunities,  and  who 
usually  have  developed  exceptional  skill  in  some  one  special  clirec- 
tion.  It  is  to  be  remembered  that  in  contracted  pelves,  in  cose  the 
pains  prove  inadequate  to  overcome  the  obstacles  to  delivery,  the  alter- 
natives iu  head  presentations  are  forceps  and  perforation.  But  there 
are  very  few  experienced  operators  who  have  not  a  more  or  less  per- 
sonal prwlilection  for  either  forceps  or  version,  and  thi^  unconscious 
bias  exercises,  necessarily,  to  some  extent,  a  determining  inflnence  u|>on 
their  choice.  It  is  well  known  that  there  is  hardJy  any  subject  which 
has  been  the  source  of  so  much  heated  controversy  as  the  one  at  pres- 
ent under  di»('us.<ion.  K<ir  the  profession  at  large,  however,  there  is 
little  to  be  gained  from  the  spirit  of  partisanship.  The  genenil  prac- 
titioner requires  instruction  not  only  in  the  special  advantages  pos- 
■oaood  by  each  measure,  but  needs  to  have  presented  to  his  attention 
pnrallol  statements  of  the  dangers  and  difficnltics  from  which  neither 
procedure  is  free. 

Vtrnon. — In  considering  the  application  of  rersion  to  the  treat- 
ment of  contracted  pelves,  it  is  well  to  state  in  advance  certain  points 
which  arc  rarely  alUidcii  to,  probably  l)ecause  they  arc  matters  of  tacit 
agreement  between  the  contending  parties  to  whose  disputes  we  main- 
ly owe  our  present  knowledge  in  relation  to  the  subject 

The  6r5t  of  these  points  is,  tluit  the  intent  of  the  operation  is  to 
•Bve  the  life  of  the  child.  In  the  case,  therefore,  of  a  dead  child,  or  of 
one  in  which  the  heart-sounds  have  notably  begun   to  fail,  veruion 
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ftlTords  no  advantage  over  perforation.  For  the  same  reason  the  w»ndi- 
tiona  mu8t  be  RXich  as  to  hold  out  a  reasonable  hope  of  rapid  doiiTery 
of  the  child's  liead,  without  the  infliction  of  neceflsarilv  fatal  le&iona. 
Now,  there  does  not  apiK'nr  to  be  iiny  woll-uuthenticat  wl  cuso  of  the 
extraction  of  a  full-term  living  child  after  versiou  through  a  Autleunj 
pelvis  measuring  less  than  two  and  throe  quarters  inches  in  the  conju- 
gate diameter.  But  even  with  throe,  or  three  and  a  quarter  iiichta^ 
the  result  will  still  depend  upon  tiw  length  of  the  trausvt'nw  diameter. 
Thus,  in  extreme  degrees  of  the  ju8to-mmt>r  pelvia,  with  the  reduction 
of  nearly  au  inch  in  all  the  diameters,  the  difficulties  of  delivering  tie 
after-coming  hea<I,  even  with  the  aid  of  the  perforator  aud  the  cephalo- 
tril)e»  are  well-nigh  insurmountable.  Again,  the  contraction  should 
be  limited  to  the  pelvic  brim,  for,  M'here  it  is  continuous,  or  progn*- 
sively  increases  toward  the  outlet,  the  fate  of  the  child  is  not  cvea 
doubtful. 

The  other  point  of  importance  is,  that  with  three  and  a  Iialf  inches 
and  upward  in  the  conjugate,  no  interforonce  ia,  as  a  rule,  called  for. 
Since  it  has  Ijecome  the  custom  to  measure  pelves  witli  accuracy,  the' 
profession  has  learned  that  these  moderate  degrees  of  deformity  exer- 
cise their  influpiice  nut  bo  much  in  a  mechanical  way  as  in  the  modi- 
fyiug  effects  they  produce  upon  labor.  A  large  proportion  of  the  ca«j8 
terminate  8[>ontaueou8ly.  If  the  jwins  fail  prenmturely,  the  conditioui 
are  generally  such  as  ti>  make  it  an  easy  matter  to  deliver  with  fnn-cps. 
Diflicultiea  only  arise  where  the  head   is  unuanally  large  and  ineom- 

preesible,  or  in  faulty  positions,  such  as  tht* 
anterior  dip  of  the  head  in  justo-minor 
pelves,  and  the  preaeutation  of  the  posterior 
f)arietal  l>ono  in  the  flattened  varieties. 

Thus,  version  is  indit;att*d  in  coutractwl 
pelves  only  where  the  child^s  heart  be«to 
with  nearly  unimpaired  vigor  and  in  peivM 
measuring  between  two  and  tliree  quarters 
and  three  and  a  half  inches  antero-iKw- 
teriorly,  with  the  contraction  limited  to  the 
brim,  and  with  snfKoient  amplitude  in  the 
transveree  diameter. 

The  advantages  of  version  in  controctnl 
]>elves  grow  out  of  the  unquestioned  fact  tlwt 
the  after-coming  hea4l  passes  more  readily  the 
contracted  brim  than  the  normal  head-tinit 
presontjition  This  superior  facility  is  nttribntahlc  to  the  entry  of  tb? 
heiui  by  its  smaller  bimastoid  diameter.  At  the  same  time,  the  tnmto- 
occipital  descends  in  the  transverse  diameter  of  the  pelvia.  The  profr 
uro  of  the  conjugate  is  encountered  by  the  biterii|M»ral  diameter 
the  child's  head,  which  measures  a  half-inch  less  than  the  biparieb 


Fio.  ni.— Ba*e  (>r  Hkiill      M  M. 
blmastoid  dUuueter. 
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TniotioDs  upon  the  trunk  of  the  ohild  bring  to  bear  simultaneously 
presHurt*  upon  the  hoiid  from  miiny  points  in  the  pelvic  walU.  As  a 
result,  bilatoral  tluttoniiig  its  L'tleoltHi,  aiul  u  deep  groove,  nBually  nenr  tlie 
coronal  euturo,  ia  produced  in  many  cases  upon  the  posterior  cranial 
larfacc  by  the  prcHsure  of  tho  projecting  promontory.  The  bulk  of  the 
head  w  still  further  diminished  by  an  ovorriding  of  the  bones  at  tho 
sagillal  suture,  and,  where  tho  transverse  diameter  is  insofficient,  by 
the  crowding  of  the  txrcipitjd  beneath  the  parietal  bones.  A  reduction 
of  the  cranial  contents  is  brought  about  by  tbe  retreat  of  a  consider- 
able portion  of  the  cerobro-spiual  fluid  into  the  npinal  ennal.  All  these 
ohjingeis  are  induced 'rapidly,  and  are  not  doix-ndeut  upon  tl»e  activity 
and  titreugth  of  the  uterine  pains. 

The  method  of  performing  version  and  extraction  in  contracted 
pelves  id,  with  few  modiHcationa,  the  same  as  iu  pelves  of  normal  size. 


Fro.  ns.— MeUiod  of  employluff  suprmpiiUe  prunire.    U«ad  In  tbe  pelvic  oavKT*    (NumlA.) 

In  contracted  |)e1ve^  great  care  requires  t«  be  taken  lest  the  arnw  be- 
come reflected  upward  to  the  sides  of  the  child's  head,  or  croB8c<l  upon 
the  neck.  To  avoid  this  <!itlicuity  it  is  desirable  to  introduce  the 
hand  over  the  abdomen  of  the  cliild,  and  bring  down  t!»e  arms  lK.'fore 
the  engagement  of  the  .><huidHer(i.  In  extnoting  tho  head,  trac^tions 
may  be  made  upon  the  lower  extremities  and  shoulders  according  to 
the  methoil  of  Kiwisch,  or  they  may  bo  made  with  one  hand  upon 
the  shoulders,  while  two  fingers  of  the  other  are  inserted  into  the 
child's  mouth.  Provided  by  either  of  these  methods  the  relation  of 
the  head  to  the  shoulders  is  such  that  no  twisting  of  the  neck  takes 
placCf  tho  amount  of  force  that  can  be  employed  without  producing 
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fatal  lesions  is  often  something  aatoundiug.  Thus,  Rokitauflkv,*  «- 
perimenting  with  the  bodies  of  etill-bom  infanta,  found  the  ntmost 
«lrciiglh  put  forth  by  two  meu  upon  the  trunk  was  insnftictieut  to 
i-Aum  rupture  of  the  vertebral  ligaments  and  seiuiration  of  the  artio- 
ulations.  It  is  usual,  however,  to  conibiue  j|)re8sure  from  ftbove, 
exeroiaud  by  a  skilled  assistant  upon  the  head  through  the  abdominal 
walls,  with  tractions  from  below.  Schrooder  states  f  that  this  practice 
is  c(H*val  ttith  podalic  version.  It  wiis  kuuwn  to  Celsus  and  recom- 
mended by  Amhroise  Pttr6.  It  has  finind  wami  advorates  in  Pugh, 
Wijynnd,  Martin,  Kristeller,  and  in  tliis  country  in  Taylor  audtioodcU. 
Both  t)io  latter  gentlemen  have  ma<]u  valuable  stiggestions  regarding 
the  tctOinieal  munugemeut  of  ditticult  cases,  which  are  Wfll  worthy  of 
special  mention.  Dr,  Taylor  J  at  first  draws  the  body  directly  back- 
ward while  the  head  is  forced  by  suprapubic  pressure  downward  ami 
backward  into  the  pelvis.  So  soon,  however,  as  the  hea<l  begins  to 
aJvanw,  be  raisci*  the  bmly  of  the  chihl  and  directi!  pressure  njK>n  thv 
head  to  1k»  mwie  downwanl  and  forward  in  the  axis  of  the  outlet-  In 
case  of  failure  or  dcUy,  he  has  sometimes  succeeded  by  intt^ntionallj 
directing  the  back  of  the  child  to  the  sacrum,  and  then  causing  the 
occiput  to  be  presspid  downwanl  and  backward  into  the  neAreat  sacro- 
iliac spacw,  with  the  face  looking  upward,  while  traction  is  made  in  the 
axis  of  the  outlet.  Dr.  Goodel!,*  after  first  drawing  ia  the  direction 
of  the  outlet,  with  the  luwistant  pushing  downward  and  backwanU 
reverses  the  direction,  and  sweeps  the  child's  body  backward  u])on  the 
coccyx,  the  neck  likewise  being  forced  downward  and  backwani  into 
the  hollow  of  the  sacrum  witli  all  one's  power.  Where  the  projection 
of  the  promontory  is  not  very  marked,  he  likewise  recommends  as  some- 
times of  assistance  a  pump-liandle  movement,  the  range  of  oscillatifln 
extending  from  the  axis  of  the  outlet  anteriorly  to  very  firm  pressure 
on  the  coccyx  posteriorly. 

It  ia  obvions  from  the  foregoing  description  that  version  and  ex- 
traction in  contracted  pelves  cxf)o»c  the  child  to  jMTils  of  no  insigniO' 
cant  character.  Amoug  the  lesions  which  have  been  observed  as  a 
result  of  the  extreme  trat^tion  force  necessary  to  bring  the  head  rapidly 
tlirough  the  narrow  brim  are  fracture  of  the  clavicles,  fracture  of  the 
humerus  in  difTicult  arm-deliveries,  lacerations  of  the  Bt4*mo-clei'l(>- 
mastoid  muscles,  rupture  through  the  substance  of  a  vertebra,  extrar- 
asiitions  of  blooil  into  the  cavities  of  the  head  and  tmnk,  sepamtioii 
of  the  con<lylea  from  the  occiput,  and  of  the  squamous  portion  of  th<* 
temporal  from  the  parietal   hones,  fractures  and  depressions  of  tli« 

•  RoRiTAMRKY,  Wieii.  iiied.  Presse,  Ifl7-4,  No.  45. 
f  ScMRORDKR,  Hnticllmcli,  Cto  AuH.,  p.  807. 

j  Tavl<»r.  What  ia  the  Ik-st  Tronlim-nt  in  Conlrscted  PelvestpLflS. 

*  QnoitRiA^  Clinical  Memoin  on  Turning  in  Contracted  Pelrca,  Am.  Jour,  of 
OlMtoL,  vol.  viii,  p.  211. 
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■kullt  anil  rupture  of  the  sinuses  of  the  dura  mater.*  To  bo  sure, 
many  of  these  ao<'iilent.s  urt>  not  incvitiibly  faUl,  but  they  do  not  by 
any  means  furnish  the  L-hiuf  sources  of  danger.  Tlit'se  result  partly 
from  tlie  reapirutor)'  oflorts  which  aru  uhvaya  oxtMtt'd  by  delay  in  ex- 
tra«;ting  the  after-coming  liesid,  juhI  purtly  from  the  depressing  influ- 
ence exereisiHi  upon  tin;  fetal  lieart  by  pressure  brought  to  boar  upon 
the  base  of  the  brain. f 

Having  thun  made  out,  with  great  care,  a  full  bill  of  particulars, 
embraring  all  tho  acknowledged  drawbacks  to  the  performance  of  ver- 
flion  in  narrow  pelves,  we  have  next  to  consider  how  far  these  as.^oci- 
atoii  evils  tend  to  invuiiLhile  the  claim  of  version  to  be  regarded  us 
facile  princepH  among  eonservative  measures  of  ti*eatment.  The  fol- 
lowing records  of  tlie  individual  experience  of  competent  operators 
will  help  us  to  dolve  this  quet^tion.  Kormann  turned  iu  nine  euses  of 
rontractod  pelves.  Seven  children  were  born  living  and  two  dead. 
All  the  nifithers  recovcreil-I  Lowenhardt  turned  in  twenty  ctiaos  of 
contracted  pelves.  Soveoteon  children  were  bom  alive,  and  three 
dead.  Only  uhildren  that  outlived  the  first  wwk  were  o<iunted  in  the 
Bueceesfid  cases.  The  mothers  recovered.*  Gomlell  re]>orts  eleven 
Seven  children  were  alive  ut  birth,  and  four  were  still ;  but  of 

latter.,  one  was  extracu,»d  through  a  jK-'lvis  me^isuring  only  two  and 
B  half  inches  conjugate  diameter,  and  in  one  ihe  case  was  c<miplii^trd 
by  tH'Iaraiisia.  The  mothers  recovered.  Now,  not  to  go  beyond  these 
forty  ojises,  we  obtain,  as  the  result  of  version,  thirty-one  living  infants, 
without  the  sacrifice  of  a  single  mother.  A  number  of  the  women  in 
whose  previous  lalwrs  craniotomy  had  Iwen  fonnd  necessary  were  de- 
llTwed  hy  version  of  living  (^hildren.  I^iwenhurdt  placed  in  contrast 
bin  own  experience  with  the  fon-eps  in  narrowed  f>elves  presenting 
degrees  of  contraction  corresponding  to  those  iu  which  he  had  re- 
torted to  version.  In  forty-five  deliveries,  sixtt^en  children  were  bora 
dead  and  five  died  .shortly  aft*ir  birth.  Of  the  mothers,  three  die<l, 
while  twenty-one  suffered  from  puerjHjral  ulTectious  of  greater  or  less 
severity. 

Now,  if  the  foregoing  testimony  represented  the  entire  truth,  there 
would  Im^  no  g(MMl  reason  for  discussing  other  plans  of  treatment. 
They,  in  fatt,  show  oidy  how  fur  special  training  and  expericiice  will 
enable  an  operali>r  t*>  overcome  difficnltics  by  dcxt*»rity  and  address. 
In  the  first  case  reported  by  Dr.  Ooodell  the  child  was  still-born.  In 
commenting  npon   the   caufte  of  death    Dr.  Goodell   states   frankly  : 

*  (*.  KroK,  Verlelziin^n  dus  Ktndos  dureh  ExtractiaD  Iwi  Boclccnlagu,  ZUchr.  f. 
0<«l.urt*b..  Bd.  i.  p.  6H. 

f  PoiTRJf.  Fcbor  PulsIosij;kcit  dm  Kindcs  w&hrend  Extraction  an  den  Fflxien, 
Aivh.  f,  Oynock..  M.  vi.  p.  305.' 

X  KnRHtxx.  Arch.  f.  Gynaok.,  IM.  vji,  p.  13. 

*  UnwrxiiAHtrr.  W<^n<li)np  iiiid  KxlrnotJon  dasdomiiiirrnde  Vcrfftliron  bei  Beolc- 
«DMg«.  Arcti.  f.  tiyii&i'k.,  lUI.  vij,  p.  4'il. 
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"  Much  force  was  needed  to  extract  the  bead,  but  it  was  not  made  as 
promptly  and  eflficiontly  as  I  have  since  learned  to  make  it"* 

Another  side  uf  the  question  has  been  presented  by  Borinskitt  wbo, 
ttt  the  instigation  of  Professor  iSpiegclborg,  coUci^lcd  the  sUlistice  of 
version  in  coutnicted  pelvea  from  the  Breslau  Clinic  l)etween  the  year* 
1865-1872.  In  all  there  were  ninety-three  cases.  Thirty-four  chil- 
dren wore  Kaved,  and  tifty-nine  were  born  dejid,  or  diL*d  BiKin  after 
birth.  Fifteen  mothers  lost  their  lives.  This  seemingly  disastrous 
showing  is  capable,  however,  to  a  certain  degree,  of  explanation.  Thu^ 
twenty  of  the  fifty-nine  children  bom  still  died  before  version  was 
attempted.  In  nine  of  the  cases  the  transverse  am  well  as  the  conjq- 
gate  was  materially  dimiuitshed.  Of  the  cluldren  delivered  through 
these  flattened  geuemlly  contracted  pelves,  only  one,  and  tliat  a  T*ry 
email  one,  was  extracted  alive.  Still,  there  were  fifty-eight  cases  of 
version  in  ordinarj*  Rattened  pelves,  with  the  result  that  just  one  half 
the  children  were  born  dead.  In  only  three  of  the  fifteen  mothora 
•who  died  was  the  fatal  result  apparently  connected  with  the  oi»eni- 
tion.  In  the  others,  death  waa  due  to  spontaneous  rupture  of  the 
uterus,  placenta  prfe\'ia,  and  nephritis,  version  having  been  resorted 
to  because  of  those  complications.  A  considerable  allowance  ehouM 
be  made,  too,  in  the  cases  from  the  Hreslaii  Cliuio,  for  the  fact  that 
the  greater  part  of  them  took  place  in  the  out-department  of  the  hos- 
pital, when  they  were  under  the  charge  of  midwives,  wlio  rarely  send 
for  timely  aid  except  in  the  presence  of  dangerous  complications.  In 
eighteen  instanees  the  operation  was  perfonned  on  acconot  of  pro- 
lapse of  the  cord,  and  in  eighteen  instances  because  of  some  maternal 
affection. 

Forceps. — lu  presenting  this  less  favorable  side  of  version  in  con- 
tracted pelves,  it  is  well  incidentally  to  place  in  juxtjiposition  the  re^ 
suits  of  the  high  forceps  operation  as  given  by  Dr.  Harold  Williams 
(American  Journal  of  Oljstotics,  January,  1879).  Williams  collected 
one  hundred  and  uineteen  casos,  reported  since  1858  where  the  forwjps 
was  applied  to  the  head  above  the  brim.  Of  the  mothera  nearly  forty 
per  cent,  anrl  of  the  children  over  sixty  per  cent,  perished.  The  me- 
chanical obje(!tions  to  the  use  of  forceps  at  the  brim  are  obviou?. 
When  tlie  Iwinl  is  molded  to  the  contrai'ted  pidvis  by  the  natuml 
forces,  the  head  passes  the  conjugate  with  its  long  diameter  in  the 
tniusverse  diamet<?r  of  the  pelvis,  with  the  two  fontanelles  on  nearly 
the  same  level,  aud  with  the  sagittal  suture  looking  toward  the  sacrum. 
The  posterior  parietal  bone  rotates  around  the  promontory,  the  Utter 
pn>duc)ng  a  furrow,  whioli  ruus  eitlier  along  the  coroiml  suture,  or  at 
first  in  front  of  the  pnrietjil  boss,  and  later,  as  flexion  occurs,  forward 

•  GooDELL,  Trans,  of  tlio  Intermit.  Mt^d.  Congr.,  Philadelphia,  1876.  p.  777. 
f  BoRiNSKi,  Zur  Ijehro  von  der  Wenduog  auf  die  FOsse  bei  engoD  Bcoken,  Arcli. 
f.  Oynaek.»  Bd.  ir,  p,  326. 
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toward  the  front&l  bone.  The  bilatorul  romprpssion  of  the  head  U 
coiupeDsated  fur  iu  ptirt  by  a  lengthoning  in  the  frou to-occipital  mid 
partly  in  b  vertical  Uirectiou. 

The  forceps  applied  in  the  trannverae  or  oblique  diameter  of  the 
pelvis  prevonta  the  former  compensation  from  takiii;^  place.  It  iii- 
oroaws  the  width  of  the  hoad»  and  thua  adds  to  the  iliHiculty  of  pass- 
ing the  coujugat<».  Often  it  disturbs  further  the  normal  head  mechan- 
ism by  eaufiing  premnturc  flexion  and  rotation  to  ttikc  place.  In  each  of 
these  ways  it  augment*  the  difficidties  of  delivervi  and  renders  neces- 
mry  the  employment  of  an  increased  amount  of  traction  force.  With 
forceps  applied  directly  to  the  sides  of  the  child's  head  I  have  had  no 
experience,  but  Dr.  UotMlell,*  who  lias  clearly  pointed  out  the  objec- 
tions to  this  method  in  contracted  j>elveB,  hits  shown  that  they  inev- 
itably protluco  flexion,  and  cause  the  large  biparietal  diameter  to  pase 
through  the  narrow  conjugate.  So  long  as  tlie  head  does  not  engage 
at  the  brim,  there  is  no  rivalry  between  version  and  forceps.  The 
latter  should  be  placed  under  the  ban  as  hardly  less  dangerous  than 
the  Oflpwirean  eeftion. 

Expectant  Treatmeat. — Now,  let  us  suppose  that  after  rupture  of 
the  membranes  it  is  decided  to  resort  to  neither  forceps  nor  version, 
but  to  miopt  an  expectant  coiinse,  until  circumstann'S  arise  which  shall 
render  active  interference  necessary.  It  is  certain  that  a  verj  consid- 
erable portion  of  labors  in  contracted  pelves  tcnninate  spontaneously, 
Winckel  f  re|x>rte  twenty-three  fjases  in  the  Dresden  Maternity  in  1873, 
and  twelve  cases  in  iyT4-'75.  Of  the  thirty-five  cases,  two  mothers 
and  three  children  died.  Ostcrloh  J  reported  one  hundred  and  thirty- 
nine  cases  from  the  Lei]>8ic  Maternity,  between  the  years  1863-1872» 
incluaive.  There  were  one  hundrud  and  five  cases  wliere  the  pelves 
meoeared  from  than;  to  three  ami  a  half  inches.  Of  one  hundix^d  and 
six  children,  seven  died.  Of  the  mothers,  four  died.  In  thirty-four 
Gwee  where  the  pelves  measured  over  three  and  a  half  inches,  two  chil- 
dren died.  All  the  mothers  recovered.  There  were,  however,  forty- 
two  ea.*u'fl  in  all  of  puerj^enil  disease  terminating  iu  recovery.  Borinsky 
reports  from  the  Breslau  Clinic  two  hundred  and  thirty-three  sfron- 
taneous  deliveries  in  contracted  pelves,  with  one  hundred  and  ninety- 
two  living  children.  Tliore  were  ten  matcrmd  deaths,  bnt  four  were 
from  non-puerperal  intercurrent  affections.  Thus,  in  threti  large  ma- 
ternity hospitals  there  were  in  cases  of  contracted  pelves  four  hundred 
and  seven  spontaneous  deliveries  with  the  loss  of  fifty-three  children, 
and,  from  pueq>eral  diseases,  of  twelve  mothers.     Even  in  pelves  meas- 

*  OooDXLL,  Labor  in  N'arrow  Pelveii,  Trans,  of  the  latemat.  Med.  Congr..  Phila- 
delphia, IftTA.  p.  7Ha 

+  WiNritri..  Hcricht«  und  Studien,  ie74-'7e. 

t  Oktcrloh,  Eini;:?  Keiti-KKc  zit  den  sponUn  verUufenden  Qeburten  bei  en^m 
BcckcD,  Arch.  f.  Gjrnaek,  lid.  iv,  p.  524. 
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uriug  less  than  thrt^  iuclies,  now  and  then,  the  spontaneouB  birth  of  a 
small  U^Tng  child  Uikes  place. 

If  wc  uxumioe  thi^sti  results,  we  find  that  under  favorable  circum- 
stitiiees,  in  all  but  the  extreme  forms  of  jwlvin  contraction,  Naiiirc 
will  do  her  own  work  with  ihc  leu^t  expense  of  iufaikt  life,  and  wiUi  n 
relatively  small  niaternal  mortality.  On  the  other  hand,  the  long-con- 
tinued presBurc  upon  the  parturient  canal  incident  to  the  molding  and 
adaptation  of  the  head  to  the  narrow  jielvis,  yioldsi  a  large  contingent 
of  inflammatorj*  aifections,  which  complicate  the  puerperal  fKiriod  and 
protract  the  convalescence.  By  favorable  circumstances  we  mean  « 
preHentation  and  position  of  the  child's  head  suited  to  the  form  of  Lb<.' 
pelvis,  and  a  sufticieut  degree  of  uterine  activity.  Reotificatiou  of  a 
faulty  position  of  the  head  after  the  rupture  of  the  membnincts  is 
always  a  matter  diflkult  of  accomplishment.  In  case,  therefore,  the 
brow  presents,  or  the  head  engages  with  an  excessive  degree  of  lateral 
obliquity  (sagittal  suture  looking  forward  toward  tlie  pnbes,  or  back- 
ward toward  the  promontory),  in  place  of  wasting  time  in  futile  effortg 
at  correcting  the  malposition,  vcrsiun  should  be  promptly  performed 
In  prolapse  of  the  cord,  which  occurs  in  about  six  per  cent  of  the 
cases,  the  indication  would  clearly  be  version  rather  than  repluivmeut 
In  eclampsia  and  face  presentations  moat  operators  would  preferably 
resort  to  version. 

Thus,  we  have  finally  the  field  of  controversy  between  version  and 
other  plans  of  treatment  narrowed  down  to  cases  in  which,  aft«r  rupt- 
ure of  the  membranes,  the  heafi  remains  above  the  brim,  but  the  con- 
ditions are  such  that  Nature  is  capable  of  overcoming  the  mechamoal 
difficulties  of  delivery  proWding  that  the  labor-pains  are  sufficiently 
energetic.  There  is  always  an  element  of  ohanou  in  this  last  condition, 
which,  however,  is  an  essential  one.  If  the  jiains  are  weak  and  pow- 
erless, it  may  be  possible,  even  hours  after  rupture  of  the  membranes, 
when  the  heivd  has  not  become  fixed,  to  still  accomplish  version.  More 
frequently,  however,  as  the  hewl  but  incompletely  fills  the  lower  seg- 
ment of  the  utems,  the  waters  escape,  the  utenis  retniots  upon  the 
fcetus,  the  cervix  becomes  cedematous  and  tender,  and  after  a  time 
the  temperature  and  pulse  rise,  betokening  the  presence  of  danger 
Sometimes  the  retraction  of  the  ntems  ends  in  the  withdrawal  of  the 
cervix  over  the  childV  head,  and,  in  the  failure  of  the  latter  to  de- 
scend into  the  pelvis,  the  vagina  is  drawn  upward,  and  subjected  ti>a 
perilous  degree  of  tension.  It  is  easy  to  see  that  under  such  cir- 
cumstances the  time  for  version  is  past,  and  craniotomy  is  called  for. 
Beoauge,  therefore,  where  labor  is  left  in  contract^Hl  pclvea  to  the  spon- 
taneous efforts  of  Nature,  in  a  certain  proportion  of  cases  the  insuf- 
ficiency of  the  labor-pains  loads  to  the  necessity  of  sacrificing  the 
child,  there  will  always  be  operators  wlio.  confident  in  their  own  skill, 
will  prefer  to  turn  soon  after  rupture  of  the  membranes,  that  they  may 
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keep  in  their  hanile  the  control  of  the  delivery.  The  balk  of  pro- 
fosHtoniil  meu  will,  on  tho  contrary,  so  long  a^i  spontaueoua  dotivcry 
U  probable,  prt-ftT  to  wait,  even  though  by  so  doing  they  may  eventu- 
ally find  tbcmaelves  obliged  to  fall  back  upon  the  perforator  and  tho 
crotchet 

AVhou  the  birth  of  tho  child  is  left  to  the  coutructiona  of  Uic 
uterus,  re-enforced  by  the  expiratory  muscles,  the  physiciau  Hbould 
asuuiue  the  rdle  of  a  wat<:tiful  spectator.  Safety  to  the  mother  and 
tlio  child  requires  that  the  time  of  the  passage  of  the  head  through  the 
l>ony  canal  should  not  bo  too  prolongwl.  So  long  aa  the  hejid  do- 
soeuds  steudily,  however  slow  the  progress  may  be,  in  case  no  compli- 
cations demand  BjK'edy  extraction,  tlie  physician  sliouid  await  tlie 
results  of  uterine  activity.  Should  the  pains  grow  weak  and  incf- 
6cient,  they  may  be  stimulated  by  the  uterine  douche,  the  introtluc- 
tion  of  tho  catheter  into  the  nteni.s,  mid  by  small  doses  of  ergot  or  the 
viscum  album,  provided  the  inertia  is  not  the  result  of  pathological 
changes  iu  the  uterine  tisjiues. 

When  the  advance  of  the  head  ceases,  either  from  failure  of  the 
paitlB  or,  as  iu  juuto-miuor  pelves,  from  the  growing  resistance  of  the 
pelvic  outlet,  tho  rtile  should  be  to  relieve  the  soft  parts  of  the  mother 
as  s|H.'edily  as  possible  from  the  pressure  of  the  child's  head.  Press- 
ure too  long  continued  ends  in  (edematous  swelling,  softening  of  the 
tissoes,  arrest  of  circulation,  and  eventually  in  necrosis  and  gangrene. 
When  the  inUtgrity  of  the  lower  segment  of  the  uterus  has  been  im- 
paired to  any  extent,  perforation  should  be  resorted  to,  and  the  child 
sacrificed  to  the  interests  of  the  mother.  If,  on  the  contrary,  the 
changes  are  ingignifinint,  and  the  mechanical  difficulties  not  insupt'T- 
able,  by  the  use  of  forceps  it  may  be  i>osHible  to  sjive  the  life  of  both 
mother  and  child.  But  to  avoid  the  first-named  cruel  alternative,  the 
forcejks  should  be  applied  so  soon  as  the  requisite  conditions  for  its 
employment  are  reached.  Of  course,  as  the  forceps  is  usimI  solely  to 
nve  fetal  life,  in  case  the  feeble  heart-action  of  the  child  gives  warn- 
ing of  impending  asphyxia  the  interests  of  the  mother  are  to  be  alono 
consulted. 

In  estimating  the  mechanical  difficulties  to  be  overcome  by  the 
fonwps,  it  is  newsaary  to  determine  how  far  engagement  lias  taken 
place.  Litzmann  *  recommends  that  the  physician  asccrtjiin  by  inter- 
nal examination,  combined  with  external  palpation,  both  the  size  of 
the  segment  of  the  cranium  below  the  brim  and  how  much  of  the 
head  remains  to  undergo  compression  before  it  can  enter  the  pelvis. 

In  ordinary  (lutLened  [wives,  Litzmann  found  that  in  three  fourths 
of  all  the  cases  the  pains  alone  sufficed  to  overcome  the  resistance  of 
the  brim.    When  the  head  had  so  far  descended  that  the  sagittal  suture 

*  LiTZMAXN.  Uelwr  die  Bohmitltung  dor  Gvburt  Ijei  cngviu  Ilecken,  Volkmuin's 
SuiimL  kltn.  Vort.,  pp.  715  et  aeq. 
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hsA  passed  from  three  to  four  fifths  of  an  inch  below  the  promontory, 
and  the  boss  of  the  unterior  |mrk'tul  bonu  conhl  tx'  felt  with  eaee 
behind  the  symphvaiB  pubis,  extructiou  with  the  forceps  was  a  tMsk  of 
no  ^reat  diRiciiIty,  even  if  before  its  application  flexion  had  not  bc^un 
to  take  place. 

In  geucmlly  contracted  flattened  pelves,  it  is  desirable  that  the 
head  eliould  bo  transverse  and  well  flexed,  with  the  posterior  parietal 
bone  at  least  three  fifths  of  an  inch  U'low  the  promontory.  With  tlie 
forehead  and  occiput  resting  upon  the  side  walls  of  the  pclviis,  the 
sagittal  suture  near  the  promontory,  and  an  ear  felt  beliiud  the 
symphysis  pubis,  the  prospects  of  forceps  operations  are  extremely 
dubious. 

In  justo-minor  pelves  of  moderate  extent  (conjugate  three  and  a 
half  inches),  the  failure  of  the  pains,  which  forms  tlie  nect^eeily  for 
forceps,  is  rather  the  result  of  the  paralyzing  effect  of  the  prraiaure  of 
the  bony  canal  upon  the  entire  circumference  of  the  cervix  tlian  of 
the  absolute  degree  of  pelvic  contmction.  Tlie  head  descends  in  a 
state  of  conijilex  flexion,  with  the  large  foutiiuctle  ut  the  {wlvic  brim. 
If,  as  the  head  a<lvances,  the  small  fontauelle  moves  from  tlie  mtnliau 
line*  and  the  large  fontanollo  becomes  accessible  to  the  finger,  it  is 
likely  tliat  the  pelvis  widens  toward  the  outlet.  If  the  forceiw  serve* 
only  to  bring  the  fontanelle  down  still  deeper,  and  ti>  increaw  the  de- 
clivity of  the  Bagittjil  suture,  the  opposite  condition  obtiiins,  which  may 
frustrate  the  delivery.* 

In  flattened  pelves  the  forceps  should  he  applied  as  nearly  ae  pes- 
sible  to  the  fronto-occipital  diameter  of  the  head,  as  the  latter  needs 
to  descend  into  the  transverse  diameter  of  the  pelvis.  When  applied 
obliquely  it  tends  to  aiuse  premature  rotation,  which  increases  the 
ditticulties  of  extructicm.  In  jnsto-minor  pelves  the  direction  of  the 
blades  is  of  less  importance,  as  the  heiul  often  descends  epontaneonaly 
in  an  oblique  diameter.  Success  in  high  forceps  operations  dejiends 
upon  the  degree  of  accuracy  with  which  the  tractions  are  made  in  the 
axis  of  the  pelvis.  With  the  long-curved  forceps,  it  is  eH|>efially  diffi- 
cnlt  to  fulfill  this  requirement  at  the  superior  strait.  Even  when  the 
directions  to  draw  vertically  downward  are  faithfully  carried  out,  a 
consideruble  portion  of  the  force  is  expended  in  the  pressure  of  the  for- 
ceps upon  the  soft  tissues  lying  between  them  and  the  anterior  pelvic 
wall.  In  careless  hands  this  presflure  is  capable  of  inflicting  a  greiit 
deal  of  injury,  particularly  where  the  blades  of  the  forceps  are  lutsseil 
within  an  imperfectly  diUited  cervix,  and  where  they  project  somewluit 
beyond  the  chjld^s  liead.  Various  devices  have  been  invented  Uy  cor- 
rect this  dofpctive  working  of  the  instrument.  Pajot  rei-'ommcnda 
placing  the  left  hand  uimn  the  lock  to  make  pressure  backward,  while 
with  the  right  hand  tractions  are  made  downward  and  somewhat  for- 
*  LiTSMANN,  Ueber  die  Behandlung  der  GebuK  bei  engem  Becken. 
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ward.  I  have  generally  Bucccoded  by  exerting  a  small  nmonnt  only  of 
force  Ht  eaoh  traction,  watching  at  the  same  time  with  great  care  tlie 
direotion  of  tlie  bladefi  in  the  jK.'lvis.  Thia  metliod  is  j)retty  safe,  and 
in  the  end  generally  sucoesdful^  but  often  requires  a  very  considemble 
ontlay  of  time  and  pitieiice.  A  pair  of  straight  forceps,  as  recom- 
mended by  Dr.  I.  K.  Taylor,  will  often  enable  one  to  draw  more  di- 

tly  in  the  axis  of  the  brim,  and  will  succeed  when  tha  curved  for- 
'^p8  have  had  to  be  abiiudoue<l.  Of  late  1  have  been  iu  the  habit  of 
using  Tamier  forceps  in  high  operations,  and  am  able  to  give  it  my 
cordial  approval.  The  blades  always  swing  in  the  tninsverse  diameter 
of  the  pelvis,  while  the  traction  force  is  exerted  as  nearly  as  possible 
upon  the  center  of  the  child's  head.  A  few  trials  will  convince  the 
mtwt  prejudicetl  opponent  of  the  Tamier  forceps  that  it  will  at  the 
superior  strait  bring  the  head  to  the  floor  of  the  pelvis  in  much  less 
time,  and  with  a  less  expenditure  of  force,  than  can  be  accomplished 
by  other  methnds. 

The  dangers  from  the  forceps  iu  contmcted  pelves  are  due  not 
so  much  to  the  pressure  it  makes  directly  upon  the  child's  head  and 
iJie  jwlvic  walls  as  to  the  coni|icns»itory  bulging  of  the  head  in  its 
transverse  diameter.  When  the  head  is  fixed  at  the  brim  and  the  for- 
ceps is  applied  to  the  foreheiul  anil  occiput,  it  is  evident  that  the  only 
change  of  form  that  can  take  place  is  in  a  vertical  direction.  Safety 
in  delivery  rcfpiinis  that  there  should  be  no  sudden  augmentation  of 
tlic  bilateral  pressure,  wtiich  would  necessarily  deei>eu  the  furrow  made 
by  the  promontory  upon  the  posterior-lying  parietiU  bone,  and  im- 
peril the  integrity  of  the  maternal  tissues  confined  at  the  conjugate 
between  the  promontory  and  t)ie  pnbes.  Until,  therefore,  the  head 
has  passed  the  narrow  siruit,  tnictions  should  be  made  witli  modenite 
force,  and  with  short  periods  of  intermittence.  After  the  head  bus 
once  descended  to  the  flor)r  of  the  pelvis  the  forceps  should  l>e  removed, 
AUd  the  head  l>e  allowed  to  rotate  into  the  conjugate,  then  a  forceps  of 
"tny  pattern  may  ho  atljnst«*(i  to  the  aides  of  the  head,  should  further 
aid  be  required  to  complete  delivery. 

So  far  wo  have  considered  cases  in  which  the  cervix  was  suf- 
ficiently if  not  completely  dilated  before  nij>ture  of  the  membi-anea. 
If,  a.<*  is  very  common,  the  menibriincs  rupture  prematurely,  the  diffi- 
culties and  risks  to  both  mother  and  child  are  greatly  increased.  Vith 
rupture  come,  as  we  have  already  seen,  escai)©  of  the  amniotic  fluid, 
retraction  of  the  uterus,  and  interference  in  the  utero- placental  cir- 
culation. With  an  undilated  os  externum  the  cervix  is  stretched  by 
the  hfad,  and  its  thtnne<l  tissues  are  subjected  to  pressure  from  the 
symphysis  and  promontory.  Delay  leads  to  arrest  of  circulation  and 
necrosis  at  the  points  of  pressure,  but  here  Tcrsion  and  forceps  are 
alike  impracticable.  This  leaves  as  the  only  alternatives  perforation 
the  Osesareon  section.     Timely  aid,  therefore,  in  such  caeca  should 
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be  extended  buforc  u  dangerous  condition  is  reached.  My  firet  pivfer- 
ence  just  after  rupturu  is  tlie  Barnes  dilator,  which  not  onlv  serves  to 
expand  tlie  cervix,  but,  when  employed  promptly,  helps  to  prevent 
the  e3caj)e  of  the  amuiotic  fluid.  Next  to  the  Barnesi  dilator,  and  of 
special  utility  when  the  wat<?ra  have  already  escaped,  I  would  place 
the  long,  narrow-bladed  forceps  of  Dr.  Taylor  for  introduction  through 
the  undiluted  os.  With  it  the  head  can  be  grasped,  and,  when  raailo 
to  descend  and  then  allowed  to  recede  in  alternation,  oftentiraci:(  the 
rounded  cranial  surface  will  efficiently  act  as  a  dilating  body,  and  »•• 
cure  sucli  a  degree  of  expansion  a&  will  pave  tlie  way  for  the  eafe  adop- 
tion of  other  methods  of  delivery. 


CHAPTER   XXVn. 

HARE  FORMS  OF  PELVIC  DISTORTION. 

The  Naegele  obliqae  pelvis:  morbid  aoatomy,  etiology,  diagnosis.  mcclt*nitni  o( 
labor  in,  prognosis,  trentmcnt. — The  kyphotic  pelvia :  morbid  an«toniy,  vtloln^. 
dingnoHia,  prognoiiis. — ScoHo-racViitic  p«lvis:  anatomical  chiinicters. — RoWrt't 
pplvis:  anatomy,  etiology,  diagnosis,  prognosis. — Spontlylolistbodc  f<*iUl>:  ac- 
atomical  chanu-Urs  diagiiosif*,  prognosis, — Fiiiin(.il-tUia[>ed  pelvic — Ostvonu- 
taota. — Pelvis  narrowed  by  exostoses. — Divided  Hjmphy&ia. 

1.  Thb  Naegele  Oblique  Pelvis. 

This  variety  of  deformed  pelvis  derives  its  name  from  the  anther 
who  tirst  systematically  studied  it  and  called  attention  to  ittf  impor- 
tance aa  a  cause  of  obstructed  labor. 

Morbid  Anatomy. — The  pathological  characters  peculiar  to  thi«  t»- 
riety  of  deformed  pelvis  are,  according  to  tlie  classical  description  of 
Naegele,*  the  following:  1.  Complete  anchylosis  of  one  aacro-iJiac 
synchondrosis,  or  osseous  union  between  the  sacrum  and  one  oe  innomi- 
natum.  2.  Destruction  or  defective  development  of  the  lateral  half  of 
the  sacrum  and  smaller  calibei'  of  the  anterior  sacral  foramina  on  the 
anchyloaed  side.  3.  Diminished  breadth  of  the  ob  innominatum  and  of 
the  sacro-sciatic  notches  on  the  same  side.  The  articular  facet  of  the  ili- 
um, which  corresponds  to  the  sacral  auricular  surface,  is  less  elongated 
than  on  the  non-anchylosed  side.  4.  The  sacrum  is  displaced  toward 
the  auchyloscd  side,  and  its  anterior  surface  is  turned  in  that  dirtvtion. 
Tlie  pubic  symphysis  is  pushed  to  the  healtliy  side,  and  is  therefore 
not  directly  opposite  the  promontory.  5.  The  internal  surface  of  the 
08  innominatum  on  the  deformed  side  is  flatter  than  the  corresjwnd- 
ing  sound  bone,  and  the  linea   ilio-ptctinca  is   but  slightly   curved. 

*  Kaeoei^i:,  "  Pas  scbrSgverengtes  B«cken,"  Muinz.  IbSO,  p.  7. 


nARK  FORMS  OP  PEL\1C  DISTORTION. 


615 


6.  The  sound  sidu  of  the  pelns  is  not  of  an  ontiroly  natural  shape,  oh 
is  showii  by  the  fact  that  its  ilio-pectineal  line  is  8lraight«r  posteriorly, 
and  m«tre  cuned  ant«riorIy,  than  in  a  normal  pelvis.  7.  The  result* 
of  the  deformities  mentioned  are: 

(rt)  That  the  pelvis  is  contracted  in  that  oblifpic  diameter  moas- 
urod  by  a  line  paHning  from  the  acetabulum  of  the  unchylosed  side  to 
the  opp<>site  sacro-iliac  joint,  while  the  other  oblique  diameter  is  not 
shortened,  but  even  elongated  iu  extreme  caiiea.  (//)  That  the  dis- 
tanceti  betwoon  the  promontory  and  cither  acetabulum,  and  those  be- 
tween the  apex  of  the  iiacrum  and  the  spiue  of  either  ischium,  measured 
from  the  affuoted  side,  are  less  than  the  corresponding  distances  on  the 
other,  (r)  That  the  distances  between  the  tuber  ischii  of  the  anchy- 
loee<l  side  and  the  iwsterior  superior  spinous  process  of  the  opbosite 
ilium,  and  those  between  the  spine  of  the  Ii»st  lumbar  vertebra  and  the 
anterior  superior  spinous  process  of  the  diseasetl  side,  are  shorter  thau 
the  corresponding  distances  ou  the  opposite  side,  (f/)  That  the  distance 
of  the  superior  posterior  iliac  spine  of  the  anchylosed  side  from  the 
lower  border  of  the  symphysis  pubis  is  greater  than  that  between  the 


no.  fits.— Noegrie  obUque  pelrte.    (From  opcdiueti  tn  the  Wood  Musnun.) 

gymphysis  and  the  opposite  posterior  superior  spinons  process,  (e)  That 
the  walls  of  the  |>elvic  cavity  converge  below,  and  that  the  pubic  arch 
is  narrowed  and  approxinuited  to  the  type  of  the  male  arch.  (/)  That 
th©  acetabulum  of  the  tlHttene<l  side  is  directed  farther  forward  than  is 
normal,  while  the  op[H>site  acetabulum  looks  almost  directly  outward. 
We  may  add  that  the  anterior  surfaces  of  the  bodies  of  the  lumbar  ver- 
tebra art!  directed  toward  the  anchylostHj  side.  The  ilium  is  higher, 
steeper,  flatter,  and  reswhea  fartfier  backward  on  that  side.  The  pubic 
arch  looks  toward  the  flattened  side.  The  cnnjvgatfi  vera  is  S4)mewhat 
elongated.  The  transverse  diameter  is  shortened  at  the  irdet,  and  ita 
shortening  progressively  increases  as  the  outlet  is  ai)proached.*    The 

*  ScHBOEUKK,  Lehrb.,  p.  Mfl. 
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oe  iimomiimtum  of  tho  liealthy  side  is  somewiuit  digpkced  ODtwiinl, 
and  is  more  nmrkcdly  curved,  hoiice  t!ie  veutcr  of  the  correspoiidiog 
ilium  is  directed  more  auteriorlj*  than  that  of  tho  anchylosed  side.* 
Tlie  defonnity  ia  most  apparent  at  the  inlet,  which  is  compared  by 
Naegele  to  an  oblique  oral  figure.  The  tuber  ischii  ou  the  anehjloeed 
side  ia  higher,  and  directed  more  posteriorly  and  intenuilly  than  uor- 
mal.  Tliis  description  will  also  a|>ply  to  tho  ordinary  ohUt|ue-ovato 
pelvis,  except  so  far  as  tho  ancliyloaie,  which  is  tho  distinguishing 
feature  of  tljo  Nacgele  oblique,  is  concerned. 

Etiology. — Tho  essential  cause  of  oblique-ovate  jwlvis  in  genenil 
18  continuous  pressure  directed  against  one  of  its  lateral  halves,  tho 
weight  of  the  trunk  falling  predominantly  or  exclusively  upon  tlie 
lower  extremity  of  the  deformed  side,  and  leading  to  displacemuut  and 
distortion  of  the  pelvic  bones.  The  conditions  producing  this  pre- 
dominant unilateral  pressure  are  tabulat*'d  hy  Litzmann  f  as  foUowB: 
1.  Lateral  spinal  curvature,  nsually  of  rachitic  origin.  2.  lujpetk'd  or 
entirely  abrogated  function  of  one  lower  extremity.  In  this  case  the 
deformity  will  iillect  that  side  the  lower  extremity  of  which  is  intart  J 
The  impiiirment  or  loss  of  fimctiou  may  result — {a)  from  uuilulvnU 
hip-diseitse;  (A)  from  amputation  of  one  lower  extremity;  (r)  fmra 
an  oKl  dislocation  of  the  femur  npward  and  backward.  3.  t'nsyiu- 
metrical  sacrum,  produced  by  defective  development,  or  by  atxophy  of 
one  sacrul  lateral  mass — («)  as  tlie  result  of  a  defect  in  tho  original 
formation ;  (A)  as  the  result  of  abnormal  coalescence  of  the  sacrum 
and  ilium  in  early  life,  whereby  the  growth  of  botlx  was  hindered ;  {c) 
as  tho  result  of  a  loss  of  substance  from  caries.  Spiegelberg*  calls 
attention  to  X^mbl*s  statement  that  primary  asymmetry  of  the  i!a- 
crum  may  be  due  to  coalescence  of  the  sacral  lateral  maases  and  the 
transverse  prooessea  of  the  lust  lumbar  vertebra,  whereby  tho  oittwanl 
growcli  of  the  former  is  impeded.  Ho  also  em]diasizes|  the  fsu-t  that 
simplo  clironic  arthritis  of  tlie  sacro-iliac  synchondrosis  produces  aa- 
cral  asymmetry,  without  anchylosis,  by  inducing  contraction  and  atro- 
phic sclerosis  of  the  contiguous  osseous  tissue.  The  continued  oae  of 
one  shortened  lower  extremity  is  another  cause  of  excessive  pr 
upon  the  corresponding  side  of  the  pelvis.  When  this  condition 
tains,  the  deformity  will  be  on  the  side  of  the  shortening.  The  sacro- 
iliac 8j,Tiostosis,  whicli  has  been  alluded  to  as  tho  distinguishing  cliar- 
Bcteriiitic  of  the  Naegele  oblique,  as  contrasted  with  tlie  other  forms  of 
the  olbique-ovate  pelvis,  is  sometimes  tho  primary  defomity,  as^  will  Ik" 
seen  from  the  foregoing  etiological  table.     The  coalescence  of  tho  joint* 

*  LiTSMANN.  Die  Fonnen  d.  Beckens,  Berlin.  1861,  p.  69. 
t  LiTZMAXK.  op.  eit.,  p.  fj8. 

X  (JcsftEBOw,  Arch.  f.  Gynaek..  Bd.  xi,  1877.  p.  264 

•  SpiRnELBERO,  Ix^hrlj..  p.  4".']. 

I  SpiEaCLBERG,  Arch.  f.  Gynaek..  ii,  1871,  pp.  150  «/  98q. 
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fiiirfiicoa  is  never,  however,  congenital,  because  the  articuiution  is  fully 
formed  before  the  upiMJarancc  of  the  centers  of  ossification  for  the  bu- 
cnil  latoml  ma&ses.  Nor  can  the  synoBtoais  be  referred  tu  involveuieut 
of  the  joint-surfaces  in  the  process  of  ossitication,  since  tiiis  does  not 
occur  in  any  true  joint.  The  diKappcarancc  of  the  joint-cavity  must, 
therefore,  be  referable  to  an  inflammatory  process,  resultinj^  in  adhe- 
sion of  the  oppose*!  articular  surfaces.  Tlic  inflammation  may  be  eitlier 
of  iraumalio  or  of  strumuus  origin.  The  resulttt  of  uniiutoral  pressure 
upon  the  pelvis  will  doi)eiid  upon  the  amount  of  pressure  exerted,  the 
rosistauee  of  the  bones,  and  the  iimmess  of  their  conne<'tions. 

Dia^osia. — The  attention  of  the  obstotrieiau  will  b©  directed  to 
the  posaibihty  of  the  existence  of  the  oblitpie-ovato  pelvis  when  the 
subject  limps  and  presents  an  inequality  in  the  height  of  the  hips  or 
evidences  of  antecedent  gluteal  abscesses.  The  diagnosis  is  assured  by 
a  phvbical  examination,  which  shows,  in  tliu  first  ])lufe,  the  distance 
between  the  spinous  priM-ess  of  the  lajut  Inndmr  vertebra  and  the  ]Mts- 
terior  superior  spinous  process  to  be  cuusidi^rubly  less  on  the  deformed 
than  on  tlie  healthy  side.  The  aliscrioc  of  this  sign  is,  however,  no 
proof  of  t!>e  non-existence  of  the  deformity.  The  diiitorted  ilium  is 
higher  than  the  other,  and  projects  farther  jweteriorly  than  is  normal. 
A  vaginal  examination  rovoals  the  straight  course  of  the  ilio-pectineal 
line  on  the  aide  of  the  anchylosis,  the  deviation  of  the  subpubic  arch 
toward  that  side,  a  disparity  in  the  distjinces  between  tlio  ischiatic 
spines  and  the  apex  of  the  sacrum,  and  the  denatiou  of  the  itromon- 
tory.  Naegcle*  suggestod,  for  the  completion  of  the  diagnosis,  the 
application  of  the  following  measurements,  which  arc  equal  on  both 
sides  in  the  normal,  but  different  in  the  obliqne-ovate  j^elvis ;  1.  Tiio 
distance  of  the  tuber  ischii  of  one  side  Irom  tlie  |josterior  superior 
ilittti  spine  of  the  other;  on  the  defornted  side  it  is  shorter.  2.  That 
from  the  anterior  snpcrior  to  the  posterior  superior  spine  of  the  other 
side;  shorter  from  the  anterior  spine  of  the  deformed  side.  3.  TImt 
from  tlie  spine  of  the  last  Inmlwir  vertebni  to  the  antt^rior  superior 
spinous  process  of  the  same  side;  loss  on  the  contracted  side.  4.  That 
from  the  trochanter  major  to  the  opposite  posterior  superior  spinous 
process;  shorter  when  mcaauretl  from  the  allected  side.  5.  That  from 
the  under  surface  of  the  symphysis  pubis  to  the  posterior  superior 
iliac  spine;  longer  on  the  narrowed  side.  These  measuremeuti  are 
only  of  avail  in  well-marked  cases,  and  may  lead  to  erroneous  con- 
clasions  if  other  diseases  of  the  bones  bo  simultaneously  present. 
The  vaginal  examination  affords,  on  the  whole,  the  most  accurate 
reanlts. 

Hechanism  of  Labor. — Tim  mechanism  of  the  birth,  in  an  oblique- 
ovate  pelvis,  13  the  following:  If  the  promontory  be  retreating,  the 
sagittal  suture  of  the  fetal  cranium  enters  the  inlet  parallel  to  the 
•  XAeOBLE,  op,  cti.,  p.  174. 
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longer  oblique  diameter.  If,  however,  the  promonton-  pi-ojt'ot  wm- 
siderubly,  and  is  closely  approximated  to  the  iliuin  of  the  affected  side, 
no  portion  of  the  Jiead  can  be  admitted  between  them.*  The  cranium 
will  then  enter  the  pelvis  most  easily  with  the  sagittal  siiturt?  in  the 
short  oblique  diameter,  and  will  pans  through  the  pt^lvit;  tymal  without 
rotation.  If  the  pelvis  be  originally  HnuUl  and  the  deformity  murlcHl, 
the  obstruction  to  labor  may  be  complete.  Should  the  pelvis,  how- 
ever, be  roomy  and  tlic  promontory  retreating,  no  considerable  im|)edi- 
ment  will  he  offered  to  parturition. 

ProgTiOSis. — It  is  obvious  that  the  prognosis,  for  both  mothc»r  and 
child,  is  best  when  tlie  pelvis  was  originally  largo,  and  far  less  favor- 
able nnder  the  reversed  condition.  In  the  latter  c-»no  the  mother  vm 
frequently  snccnmbs  and  the  child  is  only  rescued  by  the  C:v«arpaD 
Beotion.  Litzmaiin'sf  statistics  report  the  death  of  twenty-two  out  of 
twenty-eight  niothei*s,  five  of  whom  perished  undelivered,  aud  thai  of 
thirty-one  cliildren  out  of  fortv-oue  cases.  These  figures  by  no  means, 
however,  fairly  represent  the  avenigo  result,  since  many  cnses  of  slight 
and  moderate  deformity  esca{>e  detection. 

Treatment. — In  n  case  of  extreme  obliquity  at  the  Bellevue  Hospi- 
tjd,  where  the  disUince  between  the  ischia  barely  exceedwl  two  inches, 
I  induced  premature  labor  at  presumably  the  twenty-ninth  week.  The 
child  was  turned  and  lived  long  enough  after  extraction  to  receive 
the  rite  of  baptism.  The  mother  mwle  a  speedy  recovery.  This  ewe 
affonls  a  striking  contnist  to  those  reported  by  Litzmann.  Undoubt- 
edly, if  the  obliquity  were  always  recognized  at  a  sutticiently  early 
period  of  pregnancy,  the  induction  of  premature  labor  would  favorably 
change  the  prognosis.  Very  commonly,  however,  the  condition  passes 
unpereeived  until  delay  in  kbor  leads  to  a  more  careftd  investigation. 
In  such  cases,  if  the  hejid  hiLS  enterwl  the  pelvic  cavity,  and  the  diini- 
nntion  of  the  space  between  the  ischia  is  not  excessive,  a  careful  at- 
tempt should  be  made  with  the  forceps  to  te«t  the  adaptability  of  the 
presenting  part  to  liie  contnictetl  diametiT.  Violent  tmctions  should, 
however,  be  avoidetl.  StudleyJ  has  recently  reported  a  case  of  coxal- 
gic  oblique  pelvis  in  which  fracture  of  the  pubic  rami  upon  the  right 
side  rosnlted  from  forceps  delivery.  If  the  dLspro|>ortion  is  snch  thui 
moderate  tractions  are  unavailing  to  a^lvance  the  head,  or  if  the  child 
is  already  dead,  perforation  should  be  performed.  Craniotomy  at  the 
inferior  stniit  is  much  less  dangerous  than  at  the  brim. 

If  the  head  fail  to  enter  the  pelvis,  we  liave  to  inquire  whether  the 
result  >>e  due  to  absolute  deliciency  of  the  pelvic  spaec,  or  to  the  fact 
that  the  sagittal  suture  of  the  head  corresponds  to  the  slutrti-nwl  oh- 
lique  diameter.  In  the  first  event  the  case  becomes  a  suitable  one  for 
C'ffisareun  section,  while  in   the  second  version  should   l>e  performed 

•  LiTZMA.vx.  Monatsschr.  f.  Gplmrtsk^  xxiii.  18W.  p.  268. 
t  Jbid.,  p.  2tH.  X  Am.  Jour,  of  UbstcL,  1879.  p.  aiSO. 
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with  a  new  to  bringing  the  long  oophiilio  <]iikmi!ter  into  correapond- 
euee  with  the  opi>o8ite  longer  diameter  of  the  pelvis.  If  extraction  is 
then  found  to  be  impossible,  perforation  eau  still  bo  performed  u]x>n 
the  after-coming  liead. 

II.  The  Kyphotic  Pelvis. 

Morbid  Anatomy,— The  (rhanM-teristic  deviations  of  a  kyphotic  pel- 
vis from  the  tiormal  tyiH'  are  dne  to  the  unnatural  direction  in  which 
the  weight  of  the  superimposetl  trunk  in  communicated  to  the  hiw©  of 
the  aacrum,  as  the  result  of  an  existing  antero-posterior  spinal  cur- 
vature. If  ft  doriJ^il  kyj^hosis  bo  entirely  compensatwl  by  a  lunibar 
lordosis,  the  former  may 
entail  no  pelvic  distortion. 
Ab  a  nile,  the  deformity  JB 
most  marked  with  hunbiir 
an<i  Bacral  kyphoses,  which 
admit  of  no  compenaatory 
lordosis,  and  least  apparent 
with  remote  dorsal  kyphosea. 
The  effwt  of  the  altered  di- 
rection, in  which  the  weight 
of  the  trnnk  is  transmitted 
to  the  sacrum,  is  to  force  the 
latter  more  deeply  between 
the  ossa  luuomiuata  and  to 
rotate  it^i  upper  portion  in 
a  posterior  direction.  The 
displacement  backward  of 
the  inferior  extremity  of  the 
tnink  causes  the  center  of 
gravity  t^  be  thrown  far 
behind  the  acetabula,  and 
produces  a  consequent  dimi- 
nution in  the  obliquity  of  the  pelvis  by  elevating  the  anterior  peine 
parietes.*  The  change  in  the  pelvic  obliquity  is  antagouized  by  the 
ilio-femoml  ligaments,  and  the  I'esiUt  of  these  opposing  forces  is  aa 
follows :  The  sacmm  is  narrowed  and  elongated  by  the  traction  from 
behind  and  alwve,  and  its  upper  part  is  displaced  backward.  Its 
transverse  concavity  is  increased  and  its  longitudinal  concavity  dimin- 
ished.! The  bodies  of  tlie  sacral  vertebne  are  on  a  plane  posterior  to 
their  transverse  processes.  The  promontory  is  high  and  is  directed 
far  backward.  The  up|K)r  anterior  surface  is  sometimes  convex  while 
the  concavity  of  the  lower  i)art  is  preserved,  and  an  S-like  shape  is 

•  Lavok,  Arch.  f.  Gynriek..  Hd.  i.  1870.  p.  281. 

f  llKEALAU,  Mnnats!M.lir.  f.  Getin-I»<k.,  Bd.  xxvii,  1606,  p.  310. 
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thus  imparteii  to  the  sacral  piirve.  The  higher  aiitorior  aacral  foram- 
iua  look  upward.  Uwiug  lo  the  tension  of  the  ilio-feraoral  ligiinieutai, 
the  nuteriur  iufurior  spiuous  processes  of  the  ilium  are  well  <le\-olopo<l. 
The  UnetB  ilio-pecihiea  are  only  slightly  curved.  The  gubpubir  unh 
is  narrowed.  The  spiues  and  tulwroaitiea  of  the  ist-hiu  are  abncinrudly 
appro itimat^d.  Owing  to  the  narro>^'ness  of  the  sjicnim^  the  posterior 
8U|>erior  iliac  spines  are  in  elotse  proximity  to  each  other,  while  the 
spines  and  crest  of  the  ilium  are  more  remote  than  in  a  normal  pelYii. 
The  vcntt'rs  of  the  ilia  are  expanded  and  directed  to  the  front  The 
transverse  diameter  of  the  false  pelvis  is  therefore  increased,  while  tlmt 
of  the  time  pelvis  is  diminished.  The  symphvjsia  is  prominent,  the 
horizontjil  pnhic*  rami  met-ting  at  an  Jicute  angl«.  At  the.itdot  tliv 
oblifpie  and  the  conjugate  diameters  are  elongated  and  ihe  transverse 
diameter  curtailed.  In  the  true  pelvis  the  transverse  diamctors  are  con- 
siderably and  the  antero-posterior  diameter  slightly  shortened.  These 
diameters  become  still  more  contracted  as  the  outlet  is  approached.* 
If  a  liimbo-sacral  kypluwis  he  jtre^ent,  tlie  siwrum  is  shortcne*!  and 
very  narrow.  If  this  kyphusis  be  situated  ver)-  low  down,  it  may  be 
compensated  for  by  a  low  luniliar  lordosis,  which  overhangs  and  mt- 
terially  contnicts  the  pelvic  inlot.f 

Etiology. — The  cause  of  the  spinal  curvature  resulting  in  kyphotic 
pelvis  is  UKually  caries  of  the  vertebrae. 

Diagnosis. — The  antecetlent  history  and  the  discovery  of  kyphosis 
will  render  the  existence  of  this  form  of  pelvis  prooahle.  On  more 
careful  physical  examination,  the  shaix!  and  position  of  the  sacnitu, 
the  short  interval  between  the  spines  and  the  tuberosities  of  the  is- 
chium and  the  posterior  superior  iliac  spines,  the  wide  Beparation  of  the 
anterior  superior  iliac  spines,  the  nai*row  pubic  arch  and  prominent 
symjthvsiH,  the  flatness  of  the  iliac  venters,  and  the  diMiculty  experi- 
enced in  reacluQg  the  promontory,  will  establish  the  diagnosis.  The 
difTerential  diagnosis  between  a  kv3)hotic  pelvis  and  one  deformetl  hy 
oatoomalaciai,  with  which  it  is  sometimes  confounded,  will  Ik*  readily 
made  by  reference  to  these  distinctive  features  and  to  the  fact  tlmt 
the  transN'erse  diameters  of  the  false  pelvis  arc  elongated  in  a  kyphotic 
pelvis,  the  reverse  obtaining  in  osteomalacia. 

Prognosis. — The  amount  of  obstniction  offered  to  parturition  will 
naturally  ile[>ond  ui)on  the  grade  of  the  pelvic  contrjiction.  The 
prospects  for  the  preservation  of  the  chi'd's  life  are  not  very  favorable. 
In  some  inst^uices,  as  in  a  case  rejwrted  by  Korgch.J  there  existed  fl 
considerable  amount  of  mobility  in  the  pelvic  joints,  which  permits  an 
oulargement  of  the  ontlet  and  facilitates  the  parturient  procosa.    The 

•  HPter.  Ztwhr.  f.  Gphurtsh.  u.  Gyuftck..  Bd.  t,  1880,  p.  23. 
t  Fkhmsu,  Anih.  t  Oyiiaek..  liil.  iv,  1872,  p.  2. 

X  KoRsrn,  Kin  wilhrond  der  Oeburt  oonsUitirtiT  Pa.ll  ron  Bewpglichkeit  iIpt 
Oolenkvcrbinduiigcn  dcs  kypbotiiwhcu  Occkotu,  Arch.  f.  Gynack.,  voL  ux,  p.  47& 
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eravity  of  the  progTiosis  as  xv^&rds  the  mother  ia  the  reealt  in  most 
instuuoes,  not  so  much  of  the  uiechauical  difficulties  of  deliverr,  as  of 
luT  feeble  vitiilitwaiul  the  uudevi'lojteil  condition  of  her  heart  and  lungs. 
Agaiu,  the  spinal  dieease  may  he  reawakened  bv  pregnancy,  and  in  ohild- 
bed  may  leud  to  psoas  absccasT  ^nd  other  fiuppunUing  processes.  lu 
many  cases  the  bead  enters  the  pehis  with  the  occiput  rcitate<i  to  the 
rear.  Owing  to  its  smaller  size  the  forehead  is  I)etter  adapted  for  en- 
gagement beneath  the  narruw  pubic  arch  thun  the  occiput,  hut  i»erincal 
laceration  is  more  likely  to  occur,  as  the  uterine  for*ce  iu  frouto-anterior 
positions  is  directed  to  the  center  of  the  perina*um. 

Treatment — In  first  pregnancies  it  is  a  good  rule  to  await  the  end 
of  gestation,  as  experience  has  shown  that  Nature  niny  accomplish  the 
delivery,  owing  to  the  mobility  of  the  pelvic  bones,  when  the  results  of 
the  pelvic  measurements  would  seem  to  indicate  this  to  be  impossible. 
Before  resortir.g  to  craniotomy,  a  careful  trial  should  be  made  in  head 
prc!*cntations  with  forceps.  After  the  !jcad  has  entered  the  pelvis  the 
extraction  of  the  child  after  craniotomy  is  usually  not  difticulL  With 
tilt"  head  movable  at  the  brim,  neither  eniniotomy  nor  version  areprnc- 
tieable.  The  Csesarean  section  is  indicated.  If  the  kyphosis  is  extreme, 
HO  that  the  ribs  overlap  the  ilia,  the  Porro  method  poaaesses  the  advantage 
of  furnishing  more  space  fur  the  overcrowded  pelvic  and  abdominal 
Ti^*era. 

III.  ScoLio-RAcniTic  Pelvis. 

A  brief  allusion  must  bo  made  to  the  anatomical  characteristics  of 
a  purely  rachitic  pelvis,  in  order  to  render  the  difTcrenccs  between  it 
and  a  seojio- rachitic  pelvis  intelligible.  The  Icuiling  pathological 
features  of  the  infantile  rachitic  pelvis  consist  in  exiMiut-ion  of  the  sub- 
pubic arch,  prominence  and  lowering  of  the  i>romontory,  widening  and 
elongation  of  the  sacrum,  flatness  of  the  venters  of  the  ilia,  between 
which  there  is  an  abnormally  wide  interval,  and  in  an  irregularly 
rounded,  triangular,  or  kidney-8hape<l  i>elvic  inlet.*  These  anatomical 
foaturea  arc  not  altered  by  the  supervention  of  a  scoliosis,  but  the 
latter  adds  to  ihe  deformity  already  existing  its  own  pathological  char- 
acters. The  latter  combine  to  produce  a  marked  unilateral  asymmetry 
of  the  pelvis.f  The  most  ordinary  form  of  scoliosis  consists  in  a 
deviation  of  the  dorsal  vertebric  to  the  right  and  a  compensating  lumbar 
curve  to  the  left 

The  miult  scolio-rachitic  pelvis  presents  many  points  of  resemblance 
to  the  infantile,  its  leading  peculiarities  being  the  following: J  The 
entire  pelvis  is  inclineil  toward  the  side  of  the  lumbar  curve,  and  rests 
chieHy  upon  the  correspon<ling  thigh.     The  cause  of  the  pelvic  asym- 

•  FriiMNo,  Arnh.  f.  (Jyiia*-k.  B<J.  x.  1870.  p.  1 ;  Ibid.,  Bd.  xi.  1877.  p.  178. 
f  KKiiftKR,  Art'li.  f.  (Jyimek.,  Bil.  v,  IHTS,  p.  HO. 

X  Lxorau),  Das  skohotisches  and  kyphotisch-rftchitischef  Bet  ken,  Leipeic,  1879, 
p.  7. 
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mctrv  is  to  be  sought  in  the  incrnnscti  weight  thus  thrown  nf>oii  the  con- 
tracted half  of  the  pelvis  and  in  the  connter-preasnre  exert^l  u|M>n  iu 
articuhu*  surface.  The  contracted  half  of  the  pelvis  is  higlier  juul 
more  inolineil  than  ita  fellow.  The  Sttcrum  has  sunk  deep  tjetwet-u 
the  iliii,  and  is  narrower  upon  tlie  side  of  the  lumbar  scolioftis.  The 
sacral  vortebrul   bodies   are    somotimes   displueed    forward,  p^ojec^ 

ing  beyond  the  laterul  masML 
The  promoutor}'    is  Uisplactd 
toward    the    contracted     wde, 
and  the  corresponding  lateral 
mass  is  often  narrowed.    There 
is  rarely  anchylosis  of  the  hip- 
joint.   The  ilium  is  erixa,  looks 
inward,  and  i^  narrowed  antero- 
posleriorly.     Its  crest  is  higher 
than  that  of  the  opposite  side. 
The    symphynis    is    displ«w«l 
toward  the  uncontnicted   Imlf 
of   the  pelvis.     The  ilio-pecti- 
neal  line  makes  a  sharp  curve 
inward  near  the  sacro-t Line  svd- 
ehondrosis,  and  then   pui5ne« 
un   undulatory   course    to  the 
Bym]»hy8is,  being  notably  bent 
inward   opposite   the   nceUihii- 
lum.    On  the  unoontracted  «ide 
the  corresponding  line  forms  a 
large  and  rnnncled  arch.     The 
tuber  ischii  ou  the  side  of  the  lumbar  scoliosis  is  turned  outward.     Tlw 
oblique  tiiameter  of  this  side  is  greater,  but  the  distance  between  the 
sacrum  and  the  acetal)ulum  [distnntia  sacro-cohihidea)  is  much  shorter 
than  on  thn   uncontracted  Hide.     The  plane  uf  the  inlet  is  ohliijudr 
cordiform,  being  eontracted  upon  the  side  of  the  lumbar  scoUosis  and 
expanded  on  the  other.     Exactly  the  reverse  conditions  obtain  at  thtt 
pelvic  outlet.*    The  conjugata  vera  is  notably  shortenecl  by  the  pro- 
truding  promontory.     The   antero-posterior  diameter   of   Iho  ^MXiV'i, 
although  contract-ed,  still  far  surpasses  the  conjugikto  vera  in  leu^'th. 
Other  and   inde])endent   pathological   conditions  may  aggravate  ihi' 
obstruction  caused  by  the  peculiar  deformity  in  question.     Thn»,Un- 
genberger   describes  a   case  of   siM>liu-rachitic   pelvis   comjtUcuted  by 
an  extensive  Sjicral  hydrorachis-t 

The   peculiar  deformity  of  a  scolio-rachltic   pelvis   obslrucls  d^ 
livery  by  so  nanVtwing   tlto  space   between   the  acetabulum  and  tbe 

•  L>:opoLi>.  op.  fit.,  p.  10. 

f  UuaK.vBiiRu£K,  Arch.  f.  Gynook.,  Bd.  xiv.f).  1. 
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as  to  prevent  any  part  of  the  fetal  eninitim  from  engaging  in 
'ft.  Rotation  is  thus  prevented,  and  tli©  delivery  mnst  be  acconi- 
pliHhed,  if  iudeed  it  be  poHsib]e,  by  the  same  mechanism  obtaining  in 
a  justo-uiinor  pelvis,  the  conjugata  vera  of  which  would  be  liere  rep- 
resented by  the  distantia  8iK'ro-cotyloidem  aixl  tlio  irun8ver(ie  diameter 
of  which  would  correspond  with  the  oblirjuo  diameter  of  the  uncou- 
traot«d  side. 


■su 


iv.  robbet^s  akcntloseh  and  transversely  contracted 

Pei.vis. 

This  very  rare  form  of  contracted  pelvis  wa3  firpt  de&oribed  by 
Robert  in  1842.  Its  leading  charaoteriRties  are  bilateral  snrro-iliac 
anchyloBis  and  absence  or  rudimeutury  development  of  the  sacral 
lateral  masses.  The  sacrum  is  consofiuently  very  narrow,  and  only 
alightW  wider  at  its  upper  than  at  its  lower  extremity.  The  longi- 
tudinal uuti  transverse  concavities  of  the  bone  are  neiirly  or  quite  ob- 
literated. In  some  ca^'S  the  normal  transverse  concavity  h  trans- 
formed  into  a  convexity.  The  sacrum  is  deeply  pressed  between  the 
Wtt   innouiinata.     The   posterior 
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perior  iliac  spines  are  conse- 
quently closely  approximated,  and 
the  ilia  project  far  above  the  base 
of  the  sacrum.  The  promontory 
encroiiohea  considerably  ujton  the 
superior  strait.  The  iliac  venters 
are  tlattened  and  directed  ante- 
riorly. The  lineie  ilio-fiectinefe 
»re  slightly  or  not  at  all  curved, 
and  abnormally  approximated. 
The  defending  rami  of  the  piibes 
nnite  at  an  acute  angle.  The 
ischiatic  spines  and  tuberosities 

are  in  close  proximity  to  each  other  and  to  the  lateral  margins  of  the 
m.     The  dimensions  of  the  pelvis  are  materially  alt^M'cd. 
The  transverse  diameter  is  notably  iliniitiished  and  grows  shortiT 
from  above  downward,  so  that  at  the  outlet,  in  marked  cases,  it  is  rep- 
uted by  a  mere  crevice    betwe4>n    the  ischia  and  the  pubic  bones. 

le  form  of  the  inlet  is  that  of  a  long  and  narrow  wedge  with  its  apex 
directed  anteriorly.  The  average  diameter  of  tlie  outlet  is  less  than 
two  inches.*  The  antero-posterior  diameter  is  either  of  normal  length 
or  but  slightly  shortened,  since  the  projection  of  the  promontory  is 
oomf»ensati'd  for  by  the  absence  of  the  normal  outward  cuno  of  the 
lateral  borders  of  the  inlet     The  pelvic  canal  is  deejwr  than  in  a  nor- 

*  Sfibobldero,  Lehrliuch,  p.  483. 


mal  pelvis.     In  some  cases  there  is  asyminotry  of  tlie  two  lateral  balvrt 
of  tlio  i>r]viA. 

Etiology. — The  decisive  agency  in  the  production  of  the  deformitr 
nnder  considemtion  is  the  iiarrowtjess  of  tlio  eac^nim,  which  is  chieflv 
due  to  the  diniitnshed  breadth  of  its  lateral  mtuiees,  but  ulbo  in  a  cer- 
tain measure  to  the  small  transverse  diameter  of  the  bodies  of  the 
eaenU  vertebr*.  Diversities  of  opinion  prevail  regarding  the  couuoction 
between  the  narrowness  of  the  sacrum  and  the  ftucro-iliao  synostosis. 

Some  aiitliors  consider  deficient  development  of  the  centers  of  os^i- 
ficatiou  uf  t}ie  lateral  masses  as  the  primar}'  event,  and  the  anchrlofu 
as  deiiendent  upon  this.  Others  regard  the  sjTiostosis  as  the  i>rimar¥ 
clmuge  whicli  duttTtnines  the  atrophy  of  the  lateral  uuissc's,*  and  vuri* 
ously  refer  it  to  inflammatory  processes  or  to  arrested  deveiopmeut-f 
In  some  cases  it  would  seem  that  the  sacrum  was  originally  of  uormil 
breadth,  but  was  narrowed  aud  united  with  the  ilium  by  osteitis  and 
arthritis.J  The  transverse  convexity  of  the  anterior  eaoral  surfai-c  ii 
explained  by  the  fact  that  tlie  lnHlies  of  the  verlebne  are  presse^l  for- 
ward by  tlie  weight  of  the  superimposed  trunk  after  the  union  of  the 
sacral  lateral  masses  with  the  ilia,  and  at  a  time  when  the  connoctirms 
between  the  bodies  and  the  lateml  masses  are  still  pliable  and  yield- 
ing. The  close  approximation  of  tlie  iliit  aud  their  pandlcl  coarse  are 
referable  to  the  uarrowuess  of  the  sacrum  aud  to  increuaed  lateral 
pressure  upon  the  acet^ibiila."  The  combincKl  action  of  these  agenc 
produces  the  uarrowuess  of  tho  subpubic  arrh,  the  acut«ly  angull 
junction  of  the  descending  pubic  rami,  the  approximation  of  tho  iliac 
crests,  and  the  straight  course  of  the  liutw  ilio-pectinefle. 

Diag:QOsi&— The  diagnosis  is  partly  based  upon  the  abnormal  ap- 
proximation of  the  posterior  superior  iliac  8pincs,  which  almost  o*»vcr 
the  deeply  seated  spinous  proceiw  of  the  last  lumbar  vertvlira,  and  uptm 
a  similar  approximation  of  the  troehanterSf  of  the  tubera  ischii,  and  of 
the  iliiic  spines  and  crests.  A  vaginal  examination  then  reveals  the 
pandlcl  crmrsc  of  the  descending  pubic  rami  and  the  striking  dimirin- 
lion  of  tlio  transverse  diauieter.  The  diffei*ential  diagnosis  betwwn 
the  Tiobcrt  an<l  tho  kyphotic  pelves  is  based  npon  the  absence  of 
a  kyphosis  in  the  former  and  upon  the  striking  diflference  between  the 
respectiw  transverse  diameters. 

Prognosis- — This  is  bail  for  the  mother,  inasmuch  as  labor  is  com- 
pletely obstructed  by  the  deformity,  and  operative  interfereuce  is 
always  necessfiry. 

The  Cajsarean  section  is  indicated  in  the  interest  both  of  the  mothtf 
and  the  child. 

*  TiiTZHANN,  Die  Formon  dwi  Rpckons,  Bfirlin,  1861,  p.  AS. 
f  KnuRER,  Monnl.sschr.  1.  (rebiirtsk.,  ltd.  xxxir,  18G&,  p.  80; 
X  KLKiNwXcHTfK,  Arch.  f.  Gyuftck.,  Bd.  i,  {X  150. 

•  LlTSUAAN,  OJt.  Clt.,  p.  05. 
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This  rare  form  of  oontractwl  pelvis  whs  first  described  by  Rokitansky 
in  1839.  lis  principal  putliological  feature  cotisiKtM  in  the  a^pamtion  of 
the  last  lumbar  from  the  first  eaoral  vertobra  iu»d  in  the  descent  of  llie 
Iwxiy  into  tlie  pelvis,  where  the  inferinr,..or  in  an  extreme  case  the  poe- 
tt'rior,  surface  of  the  body  of  the  la«t  lumbar  rests  npou  the  anterior  sur- 
face of  the  first  sacral  vertobra.  The  anterior  nurfafre  of  the  last  lumbar 
Tertehra  ia  directed  downward.  The  anterior  surfaces  of  the  fourtli, 
third,  and  second  lumbar  vertebrie  form  an  arch,  the  most  prominent 
part  of  wliich,  being  nearest  tlie  Bymphyiiis,  replace'^  the  normal  promon- 
tory. The  result  of  this  displacement 
ii  a  considerable  diminution  in  the 
witero- posterior  diaraett-r  of  the  pelvic 
iiiieL  The  descent  of  the  lumbar  por- 
tion of  the  spine,  which  is  gmdually 
accomplished,  is  attended  by  atrophy 
of  the  intervertebral  cartilages,  and 
frequently  by  owteons  nnion  between 
the  bodies  of  the  huulwr  and  sacral 
vertebra*.  The  weight  of  the  super- 
imposed trunk  being  now  transmitto<l 
to  the  anterior  surface  of  the  sacrum, 
insteail  of  to  it«  base,  the  j)elvic  center 
of  jitravity  is  displaced  forward.  Thid 
is  comi)cnsated  for  by  a  diminution  in  the  normal  ])olvie  inclination, 
the  anterior  portion  of  the  pelvis  being  tilted  slightly  upward.  The 
preesurt!  npon  the  anterior  surface  of  the  sacrum  forces  its  base  back- 
v&nl.  The  iKwterior  superior  iliac  siJines  are  thus  widely  separated, 
and  the  apex  of  the  sacnim  is  thrown  forward,  encroaching  upon  the 
antero-posterior  diameter  of  the  outlet.  In  a  case  cited  by  Breslau,* 
the  sucro-iliac  syucliuudrosis  pofisesaed  great  mobility. 

The  traction  upon  the  ilio-femoral  ligaments  which  approximates 
the  tul>era  iscliii,  and  the  lateral  displacement  of  the  ilia,  due  to  re- 
cession of  the  sacrum,  produce  a  shortening  of  the  transverse  pelvic 
diametiT,  which  becomes  more  marked  in  proportion  as  the  outlet  ia 
approached. 

According  to  the  recent  investigations  of  Nengebaner,f  the  spon- 
dylolisthetic pehis  is  far  from  being  a  very  rare  anomaly.  Thus 
Neugebauer  has  succeeded  in  collecting  fnun  various  sources  twenty- 
three  4iuatomic4U  prcjmrations  and  thirty  clinical  observations  made  otx 
living  persona. 

•  BaKstatT.  Monatsachr.  f.  Oebortsk..  Bd.  xviif.  ISrtl,  p.  411. 
f  r»B.  Franz  Lritwiu  XECOEBArta,  Aroh.  t  Gynoek., vol. xiz,  p.  Wt;  vol  xx,p, 
133;  vol.  ixii.  p.  347;  vol.  rxv,  p.  847.  ' 
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Etiology. — Neiigebaiier,  who  \m&  studied  with  unwearied  pationeo 
and  ileal  ttie  unatomicul  specimens  preserved  in  the  miiseama  of  Eu- 
rope, has  shown  that  in  true  BpondyloHathesis  the  body  of  th©  vcrte- 
bm  alone  is  concerned  in  the  forward  displacement*  the  arch,  the  spine, 
and  the  transverse  prooessea  remaining  in  sUtt.  The  spinal  canal  un- 
dergoen,  therefore*  an  an tero- posterior  elongation,  and  tho  coni  ia  not 
subjected  to  pressure.  This  elongation  takes  place  »t  the  junctiort  of 
the  arch  with  tlie  body.  It  does  not  appear  tu  he  due  either  to  caries 
or  ftu  inflanimatory  itrocess.  The  original  cause  of  the  anomaly  Xeuge- 
hauer  attributes  in  many  cases  to  a  congenital  separalion  of  the  an-h 
from  the  body  of  the  fifth  lumbar  vertebm*  due  to  defective  ossification, 
in  rare  instances  to  traumatic  fracture  of  the  sticml  articular  processes 
and  in  fi<tme  cases  probably  to  fracture  of  the  archers  due  U)  traumji- 
tism.  The  latter  cause  he  admits,  however,  to  be  bypot}iotic&l»  as 
where  fractures  have  been  observwl  it  is  not  possible  to  determine 
whether  they  occurred  j)rimarily,  or  whether  they  resulted  secondarily 
from  the  stmin  placed  upon  them  in  the  forward  and  downward  more- 
meuta  of  the  vertebral  body. 

In  a  few  instances  the  etiology  remains  unsolved.  The  deformity 
never  occurs  suddenly,  I)ut  progressi^s  slowly  under  the  pressure  of  Uie 
trunk  until  the  gliding  movement  is  arretted  by  bony  union  between 
the  lumbar  and  sacral  vertebra.  Kepcjited  prcginuieieis  furnish  me- 
chanical conditions  favoring  the  Bpondylolsthesis,  though  pregnancy  a 
not  an  essential  clement  in  the  causation,  as  the  accident  has  boen  ob- 
served in  mrtles. 

Diagnosis. — As  a  result  of  the  deformity,  the  abdomen  is  protuber- 
ant and  the  thorax  is  sunken  between  the  prominent  iliac  crests.  The 
trunk,  therefore,  appears  shorlcned,  white  the  extremities  arc  relatively 
of  di8proi)urtiouate  length;  the  width  between  the  trochant<?rs  is  ia-j 
creased;  the  nates  are  flattened  and  pointeil  below  with  deep  latend 
depressions,  so  that  the  posterior  aspect  of  the  buttocks  poaaosaos  a 
heart-shape  and  the  base  of  the  sacrum  and  the  posterior  superior 
spines  of  the  ilium  arc  prominent.  Along  the  spine  a  deep  Uimlw- 
dorsal  furrow  is  observable,  and,  owing  to  the  diminished  pelvic  incli- 
nation, the  external  genitals  are  directed  to  the  front  The  gait  of 
patients  sufTering  from  spondylolisthesis  is  i>eculiar.  The  steps  are 
short,  the  toes  are  but  slightly  turned  out,  and  the  footprints  follow 
one  another  in  nearly  a  straight  line.  It  ia  not,  however,  easy  to  de- 
termine by  external  examination  alone  the  difTerence  between  spon- 
dylolisthesis and  a  deep-seated  lumbo-sacral  kyphosis.  The  intenul 
examination  is  best  made,  according  to  Neugelmuer,  in  the  upright  or 
lateral  position.  To  determine  the  existence  of  the  angle  formed  by 
the  projecting  lumbar  vertebra,  the  finger  should  bo  intro<iuced  along 
the  anterior  vaginal  wall  in  the  axis  of  the  8U|»erior  strait  dirwtly  to 
the  spinal  column,  and  then  should  Ije  passed  downward  to  the  seat  of 
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displtu^oment,  carofnlly  fetiling  in  tho  descent  the  spinal  vertebiro  and 
tlie  extent  to  which  the  spine  covera  the  i>elvie  brim. 

OUhftuscn  *  first  announced  the  fuct  that  tho  point  of  division  of 
the  abdominul  aorta  into  the  oommoa  Uiae  arteries  is  displaced  down- 
ward by  the  descending  lumbar  vertebra?  to  such  an  extent  as  to  en- 
able the  palpating  finger,  introduced  into  Douglases  cul-de-sac^  to  de- 
tect pulsation  in  these  vessels.  Hartniann  f  was  enabled  to  feel  the 
point  of  the  aorta's  division  on  the  upper  border  of  the  fourth  lumbar 
vertebra,  and  Breslau  J  fell  a  pulsating  vessel  iu  the  same  situntion. 
Neagebauer  states  that  this  displacement  is  not  [mthognomonie,  but 
may  be  observed  in  other  instances  of  B])inal  lordosis.  The  spondylo- 
liathctic  lordosis  may  be  mistaken  for  the  sacral  deformity  peculiar  to 
a  rachitic  pelvis.  Ilrcisky  "  suggests  that  tliis  error  may  be  avoided  by 
attention  to  the  fact  that  in  the  rachitic  jjolvis  the  sacral  lateral  masses 
paas  outward  fnim  the  projecting  promontory,  while  in  spondylolisthe- 
sis one  can  feel  at  the  |)elvic  inlet  only  tho  rounded  prominence  of  a 
single  vertebral  body  without  laterally  oxpan<ling  wings.  The  pro- 
jecting angle  matle  by  tho  body  of  the  last  luml>ar  vertebra  with 
the  anterior  surface  of  the  sacrum  is  also  easily  accessible  to  palj)a- 
tion. 

Prognosia — The  prognosis  in  cases  of  the  spondylolisthetic,  as  in 
other  forms  of  contracted  i>elvis«  depends  upon  the  degree  of  the  ob- 
struction of  the  brim,  utid  such  collateral  conditions  as  the  size  of  the 
child,  the  strength  of  the  pains,  and  tlie  position  of  the  head  at  the 
point  of  entry  into  the  pelvis.  Other  things  being  i^qual,  a  deviation 
of  the  spint'  from  the  median  line  is  a  favorable  condition. 

iSwedelinJ  from  a  careful  study  of  the  clinically  observed  cases, 
concludes : 

1.  That  where  the  false  conjugate  measures  al>ovc  3^  inches  no  dis- 
turbance of  labor  is  to  be  anticipated. 

2.  When  the  false  conjugate  measures  from  3  to  3^  inches,  preg- 
nancy may  be  permitted  to  proceed  tf)  term,  ns  labor  at  terra  may  be 
expected  to  terminate  favombly  for  both  mother  and  child,  without 
the  inteTvention  of  severe  operative  measures. 

3.  Labor  at  term,  with  a  false  conjugate  measuring  between  2|  to 
3  inches,  is  extremely  dangerous  for  the  child ;  the  prognosis  for  the 
mother  is  likewise  bad. 

4.  With  less  than  "Z^  inches  in  the  false  conjugate,  extraction  of  the 
child  without  craniotomy  is  hardly  possible. 

*  Oai.snAe9f:N,  Monatsschr.  f.  Geburi^k.,  Bd.  xxui,  p.  S04. 

t  HitTMANi*.  Monatsachr.  f.  Geburt&k.,  Bd.  xxv.  18C5,  p.  46©;  Bd.  xxxi.  1808.  p. 
S89. 

X  Bhkslac.  MonaLischr.  f.  Geburtsk..  Bd.  xviii.  p.  411. 

"  BaEisKY,  loe.  cit^  p  9. 

I  SwKDBtiK,  Ein  neu«r  Fall  von  klinisch  beobAchletor  Spondylolisthesis,  Arch. 
f.  Oynoek.  vol.  xxii.  p.  250,  IB80. 
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5.  Tn  iniiltiparap  the  pro^osis  is  the  more  serioos  in  oaaea  irluTC 
the  previouH  labor  wiks  difficult 
He  adviaes,  therefore : 

1.  Inductiou  of  prematnro  labor  at  the  thirty-aocoiid  week,  with  ii 
false  coujugate  of  Icjjs  thau  3f  iuches. 

2.  Induction  of  ])reiiiature  labor  at  the  tliirty-socond  week  with  a 
lalae  conjugate  meaaiiriiig  between  2|  and  di  inches. 

3.  Betwt^cn  3^  and  3^  iuctios,  it  is  best  to  await  the  end  of  gecUr 
tion,  unbsii  tlie  feoble  cuudition  of  the  patient  contra- iudit*at«s  u  wait- 
ing policy,  in  which  caao  premature  labor  shoiud  be  induced  in  i\\c 
thirty-sixth  week. 

4.  Premature  labor  i3  not  indicated  witli  a  false  conjugate  excwd- 
ing  3|  inches. 

5.  If  the  end  uf  gci^tutiuu  has  Ijeon  reache<l  with  a  false  conjugntt. 
of  less  than  2}  inches,  wait  until  danger  threatens  the  patient,  aud 
then  decide  Ixjtween  craniotomy  and  the  Ca?sarean  sootion. 

6.  With  a  false  conjugate  of  less  than  2^  inches,  the  Otesarean  sec- 
tion is  called  for. 

VI.  Funnel-shaped  Pelvis. 

This  term  has  been  applied  to  two  Tarieties  of  deformed  pelves, 
both  of  which  are  exceedingly  rare.  The  inlet  of  the  first  variety  is 
either  normal  or  but  slightly  contracted  in  all  its  diameters,  but  its 
canal  is  gradually  and  progressively  narrowed  as  the  outlet  is  ap- 
proached. The  contraction  affects  chiefly  the  transverse  diameter; 
but  either  this  alone,  the  antcro-posterior  diameter  alouo^  or  both  to- 
gether, may  be  sliortened.  The  lateml  pelvic  walls  converge  consider- 
ably, particularly  in  the  vicinity  of  the  outlet.  The  descending  rami 
of  the  puhic  h<mcfi  are  closely  approximated,  so  that  the  subpubic 
•  arch  forms  an  acute  angle.  The  spines  and  tuberosities  of  the  i^chia 
are  in  close  apposition.*  The  sacrum  is  elongated  and  but  slightly 
curved,  its  position  reswmhling  that  of  the  siiorum  in  a  kyphotic  )x?lvis. 
It  will  be  seen  that  those  deformities  produce  a  close  reeemhiauce  t-o 
the  typical  male  pelvis.  Pelves  of  this  variety  are  frequently  some* 
what  unsymmctriciil. 

The  second  variety  of  the  funnel-shapod  pelvis  is  so  exceedingly 
rare  ©a  to  require  only  a  passing  notice.  In  this  instance  the  deform- 
ity ia  exactly  the  reverse  of  that  just  described,  the  inlet  being  very 
narrow  in  either  one  or  in  all  of  its  diameters,  while  the  outlet  is  uf 
normal  size  or  oven  abnormally  wide  in  one  or  more  directions-f 

Etiology. — The  causes  of  this  deformity  are  imperfectly  under- 
stood.   Tiie  former  variety  is  believed  to  be  due  to  arrest  of  develop- 

•  PoppEu  MonatsBchr.  f.  Gebwrtsk.,  Bd.  xsviii,  leoc,  p.  234;  Bkauv,  Arch,  t 
Gynaek.,  Bd.  iij.  1870»  p.  JM. 

f  Spiuqelblbu,  Lehrbu<:b,  p.  473. 
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ment  in  the  sacnl  lateral  masses  and  to  other  cauBes  co-operattng  to 
alter  thodin'clioD  in  whk-h  the  weight  of  the  trunk  is  nomiully  trans- 
mituxl  to  the  sacrum.  This  view  seems"  to  he  coiilirmed  by  Schroedcr's 
ohfiervation  that  the  funnel-shaped  jMslvis  h  of  nnusnal  freijuency  in  a 
certain  (Jermau  province,  where  the  children  arc  carried  upon  the  ba**k 
in  a  position  intermeiiiate  between  the  erect  ami  tlie  recumbent  jhjs- 
ture.*  The  weight  of  the  body  would  in  this  cufic  be  transmitti'd  to 
the  sacrum  from  abuve  and  in  front,  as  in  the  kyphotic  pelvis,  ruther 
than  from  behind  and  above,  as  is  the  case  in  a  natural  position,  and 
the  fwlvis  would  neither  acquire  its  normal  anterior  curvature  nor  its 
I>osterior  inclination.  The  same  theory  explains  the  failure  of  the 
sacrum  to  exort  ita  usual  wedge-like  action  in  8e]>arating  th«^  o^sa  in- 
nominata,  and  accounts  for  the  consequent  approximation  of  the  tubera 
and  iipines  of  thv  upj»ositc  i^tchia. 

Dia^osis. — hi  case^  of  slight  deformity  the  diagnosis  is  flillicult. 
In  well-marked  ciieies  the  ujiproximatiun  of  the  isehiul  tubrrf>sitic8,  Uie 
slight  divergence  of  the  pubic  rami,  ami  the  acuU-  subpubic  angle  are 
readily  appreciated.  Arrest  of  the  head  after  it  has  already  descended 
into  the  true  |>elvis  will  oft*^n  be  the  first  eireumstamtc  serving  to  di- 
rect the  att(mtion  to  the  possilile  existence  of  funnel-shai)ed  pelvis. 
Pelvic  menstruation,  with  particular  reference  to  the  dislauci*  hetwt?en 
the  spines  of  the  Lscliia  ami  to  the  widtli  of  the  sacrum,  will  establish 
the  diagnosis. 

Prognosis. — In  the  slighter  gnides  of  funnel-shaped  pelves,  the 
prr^nosid  is  not  grave.  If  the  dt;forniity  be  marked,  however,  the 
child's  life  must  almost  invariably  l»e  sacrificed ;  and  gangrene  of  tlie 
mutornul  tmft  part*,  with  resulting  cicatrices  and  Kstulte,  or  even  with 
caries  of  the  puhio  boneit,  may  b**  the  consequence  of  the  excessive 
jiressure  to  which  these  tissues  are  liable.  In  acas^  rcporttnl  by  Srhar- 
lau  the  lesions  already  mentioneii  were  accompanied  by  jierforati<m  of 
the  fundus  uteri  from  gangrtme,  and  by  rupture  of  the  right  sacro-iUac 
artery,  t 

The  treatment  consists  in  the  induction  of  premature  labor,  or,  at 
term,  in  a  cautions  attempt  to  deliver  with  forceps.  Should  nHxleratc 
tractions  fail  to  advance  the  head,  |)erforation  and  extriiction  with  the 
cranioclast  should  be  resorted  to. 

VII.  Pelves  deformed  dy  OsTEOMALACtA. 

Osteomalacia  is  almost  confined  to  females,  and  ap])cars,  ordinarily, 
in  the  puerperal  state.  It  usually  attacks  fully  developed  bones,  but 
may,  rarely»  altect  them  during  their  periml  of  growth.  It  is  goner- 
»Uy  observed  in  midtiparai,  although  priraiparnjarein  exceptional  casca 


•  St'iiRoBDKH,  Ijt'hrbiich,  p.  589. 

f  ScnAKtau,  Munati^hr.  f.  Qcbiirti^k..  Uil.  xxrii.  ISOG,  [i.  1. 
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ita  victims.  Each  sueceetling  pregnancy  is  usually  attended  by  a  priv 
greesive  development  of  llie  diseatHj,  whicli  muy,  however,  lM?<*ome  i»iii- 
progreasive,  or  even  be  completely  and  permanently  arrested.*  In  a 
case  of  this  kind  tlic  bone  is  restored  toils  nonnal  histological  ttiitc, al- 
though its  deformity  remains.  Osteomalacia  may  involve  the  entirv 
osseous  systtiui,  or  be  coudned  to  individual  bones.     In  the  latU't  vusc 

the  lun^  bones  and  the  veriebrw 
arc  most  frequently  disoa*od.f  lu 
puerperal  osteomalacia  tlie  polvia 
and  the  vert^-brie  are  jiredominantly 
and  often  exehisively  affe<'ted.  The 
disease  is  regarded  as  an  osteomye- 
litis, which,  beginning  in  the  ceaier 
of  bones,  advances  toward  their  pc- 
riplicry.  The  essential  pathological 
j)i'ocess  cou^istd  in  the  abdorptioD 
of  calcareous  matter,  through  the 
lluver^iun  canals,  and  in  the  sub- 
stilutiou  of  h>'}>ertrophic  modallarj 
tissue  for  tlie  softened  osseous  struct- 
ures. The  natural  result  of  tho 
ehanges  is  great  friability  or  pU* 
ability  of  the  bones,  according  to 
the  stage  reached  by  the  disease,  and  their  consequent  distortion  by 
compression  or  traction.  The  bones  are  of  very  light  weight.  Their 
transverse  section  reveals  a  porous,  diploe-Iiko  structure.  Their  outer, 
hard  lamella  is  exceedingly  thin,  or  entirely  absent.  The  bones  are 
of  a  wax-like  swiftness,  beitig  readily  cut  and  molded.  The  term  rub- 
ber or  elastic  |>clvis  hus  been  applicil  to  those  pelves  whose  bones 
have  reached  thiB  stage  of  degeneration.  In  the  most  advanced  cases 
the  osseous  tissue  is  rt'prosentod  merely  by  membranous  sacs  of  peri- 
osteum inclosing  medullary  tissue  and  fat 

Morbid  Anatomy. — The  osteomalacic  pelvis  presents  the  following 
(mthological  anatomical  features :  The  sai'i-al  lateral  masses  are  wrf 
narrow,  and  tlie  entire  bone,  which  is  displaecd  downward  between  ibr* 
ilia,  is  shaq)ly  curved.  The  promontory  is  accordingly  deeply  ile- 
pi*essed  and  approximated  to  the  symphysis  as  well  as  to  the  apex  of 
the  sacrum,  which  is  itself  displaced  forwanl  and  cun*ed  upwanl.  Tlif 
promontory  and  the  apex  of  the  sacrum  may,  in  marked  caso.^  almost 
touch  each  other.  The  ilia  are  placc<l  almost  vertically.  Their  cn-ets 
are  elongated  and  sharply  curved.  The  anterior  superior  spinous  pro- 
cesses are  approximate*!.  The  posterior  superior  spinous  processes  aw 
in  the  same  plane  with  the  posterior  surface  of  the  last  lumbar  spiaOO^ 

*  WiKCKBL,  MoiiaL<»chr.  f.  Oeburtsk.,  Bd.  xxUi.  1804,  p.  SSI. 
f  LrrzxA.N3r.  Die  Furmcii  dua  Heckenia,  Berlin,  1861. 
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process.  The  iliac  fossa  ia  divided,  near  its  middle,  by  &  vertical  fur- 
row, which  may  be  bifiircatod  at  iu  Iowit  end.  A  proiiiiuence  corri'- 
spondiu^  to  cilher  Hcetubulum  eucroarliea  more  or  leas  upon  the  pelvic 
caiml.  lu  grave  cases  these  promiueiices  may  eveu  come  iu  ooutact 
with  th«  promontory.  The  pubic  bonoa  are  in  close  apposition,  and 
the  i«?Ivio  inlet  is  cousequeiitty  puiuted  uuteriorly,  while  tlie  symphysis 
is  prominent  and  sharply  angular.  The  Ujjcending  rami  of  the  is^hia 
and  the  descending  rami  of  the  pubes  are  approximated,  and  the  sub- 
pubic arch  is  partly  or  completely  abolished.  The  tuberosities  of  the 
isohia  are  approsimated.  The  deformities  described  may  be  (iRvm- 
metrical.  The  pelvic  canal  is  greatly  narroweil,  tbu  outlet  usually 
linffering  more  distortion  thun  the  inlet.  The  |>elvic  inlet  and  eanat 
ftre  of  triangular  form,  and  assume,  iu  the  liighest  gmdes  of  the  dis- 
ease, the  shape  of  the  letter  Y.  The  tnuisverse  diameter  is  always 
contracted,  and  its  shorteuiug  is  more  marked  as  the  outlet  is  sp- 
proached.  The  approximation  of  the  ischial  tuberosities  and  of  the 
pubic  bones,  together  with  the  anterior  displacement  of  the  apex  of  tlte 
Ba<-nim,  sometimes  almost  obliterates  the  outlet. 

Etiology. — The  etiology  of  this  |>elvic  deformity  may  be  divided 
into — 1.  That  of  the  original  disease;  and,  2.  That  of  the  resulting 
distortions.  1.  The  causes  of  osteomalacia  are  obscure.  Cold  and 
damp  dwellings,  insufficient  air  and  light,  inade<jiiate  aliment,  and  ex- 
poeore  an;  cited  as  exciting  causes;*  but  it  seems  probable  that  these 
alone  are  iusufUcient  etiological  agencies  unle^,  some  undetermined 
predisposing  CJiuse  be  already  in  operation.  The  disease  is  sometimes 
observed  to  assume  an  endemie  form,  particularly  in  countries  where 
the  tthove-mcntiontHl  exciting  causes  prevail,  as,  for  instance,  in  the 
Rhine  provinces  and  in  some  parts  of  Italy.  In  the  Ctiited  States  it 
is  only  observed  in  isolat<;d  cases,  usually  in  persons  of  foreign  birth. 
2.  The  immediate  causes  of  the  distortions  are  found  (n)  in  the  altered 
slnicture  of  the  bones,  and  (A)  in  the  various  forces  acting  mechani- 
cally upon  them,  (rr)  The  lime-Sidts,  which  impart  stability  to  normal 
bones,  are  greatly  diininishe<l.  Although  it  is  not  definitely  known 
by  what  emunctorira  they  are  removed,  it  is  probable  that  they  are 
chiefly  excreted  by  the  kidneys.  Ousserow  states  that  the  proportion 
of  lime-salts  in  the  milk  of  women  suffering  from  osteomalacia  is  ab- 
normally large.f  Pagenstecher  opposes  this  view. J  (/;)  The  distor- 
tions are  chiefly  produced,  when  once  softening  of  the  bones  has  oc- 
curred, by  the  muscular  traction  and  by  the  pressure  exertwl  upon  the 
pelvic  walls.  This  pressure  w^ill  vary  in  direction  and  intensity  with 
the  different  positions  assumed  by  the  patient  If  the  dorsal  decubitis 
be  long  maiutaiued,  the  sacrum  is  displaced  forward  and  the  ilia  are 

•  IIcNNin.  Arch.  f.  Ovuaok..  Bd.  v,  1873.  p.  .110  ef  W4j. 

f  GirssEBOW,  Monjilssehr.  f.  Oeburtsk..  Bd.  xx,  1863.  p.  19. 

t  Pauis:(stecukb,  Slunatsschr.  f.  Ooburtsk,  xix.  It^SS,  p.  138. 
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folded  upon  thomsolTcs,  eo  that  a  Tertical  fairov  traveraes  the  iliac 
foss.'E.  In  the  erect  position  tlie  imcruni  is  fitroed  downwnnl  untl  for- 
ward, dnigging  with  it  tho  posterior  parte  of  tlie  jHik  and  inureaaing 
the  bend  in  the  iliuc  fossa.  The  same  effect  is  produced  bv  the  upwan] 
and  backwiinl  itrtiaBuro  exert4.Hl  upon  the  aoetabula  bv  the  fomonl 
heads.  In  the  bit^^ml  poaitiou  the  ilia  are  forced  iuwnni,  and  tho 
transverse  jwlvic  diameter  is  thus  diniiniflhcii.  lu  the  silting  ])ostttre 
the  apex  of  tho  eiicruin  and  the  tubera  iHeliii  are  forced  n|(wani.  The 
deviations  refen-ed  to  above  result  from  exceiw  of  pressure  in  some 
given  direction,  or  from  uneqUal  progress  of  tho  disease  iit  the  v&riom 
boues. 

Diagnosis. — In  the  earlier  stages  the  history  of  violent  paios  in  the 
pelvis  and  lower  oxtremitioa  will  direct  attention  to  the  existence  of 
osteomalacia,  and  eareful  mensuration  will  reveal  bcpnning  distortion. 
Pelvimetry  is  most  satisfactorily  performed  during  amextthet^ia,  which 
pcrmite  the  intnKlm-tiou  of  the  ctitiru  hand  within  the  ]>elviR.  If  tho 
disease  be  more  aiivanced  tho  diagnosis  will  he  busvuX  ujHin  the  above- 
mentioned  morbid  anatomical  features,  cliief  among  which  are  the 
prominent  pointeil  symjdtysis,  the  [>arullcl  pnbic  rami,  tho  approxima- 
tion of  the  tubera  ischii,  the  accessibility  of  the  prornoulorj-  to  iialpa- 
tion,  the  curvature  of  the  saerum»  anil  the  fohling  of  the  ili*.  8pie- 
gelberg  insists  on  the  value  of  the  pliability  of  the  pelvic  hones  as  an 
aid  to  diagnosis.*  The  pliability,  although  slight  during  prfgnancr, 
is  more  marked  in  labor.  Its  first  sign  is  great  sensitiveness  to  preas- 
ure  over  the  symphysis.!  Its  gnulo  can  bo  doLcrminod  by  the  method 
recomnuMidod  for  pelvic  measurements. 

I^rognosis. — The  prognosis   for  the  mother  is  very  bad.     The  ma- 
jority of  patients  succumb  to  the  effiwts  of  pressure  in   labor,  to  the 
results  of  operative  interference,  or  to  the  exhaustion  atten<iing  tho 
almost  invariably  progressive  disease.     Amelioration  of  tlie  svmptoms 
and  signs  sometimes  occiirs  when  conception  docs  not  recur.     In  wty 
exceptional   cases  not  only  may  the  pathologieul  process  be  arresH 
but  the  normal  histological  character  of  tho  bono  restored,     (o)  Evrn 
in  sneh  ciscs,  Iiowevcr,  tho  pelvic  deformity  remains  uualterwl,  ft'ifJ 
would   widty  cloud   the   prognosis   if  conception  should  recur.    Tlio 
prognosis  for  the  child  is  more  favorable.     In  tho  beginning  of  tbe 
disease,  and  in  cases  of  pliable  pelvis,  tho  child  may  be  born  uninjurctl.* 
In  more  advanced  cases  a  fair  prospect  of  preserving  iti  life  is  affonled 
by  a  resort  to  the  C'lraarean  secition. 

The  treatment  will  de^^end  upon  tho  results  of  a  careful  explorution 

•  SpiEOEtuF.Ro,  TichrhtK^h.  p.  4ftft. 

f  WiNTKKi.,  Moimtsschr.  f.  ficburtsk.  IVl.  xiiii,  I8fl4.  p.  Rl. 

i  Kkzmauszkv.  Arch.  f.  GyiuM.'k..  H.I.  iv.  1872.  p  537:  Fasbknukb  and  PflxCf- 
Konatsftchr.  f.  Ochiirtsk.,  Bd.  xxxtii,  IKftfl,  p.  177;  BRR!«LAr,  Jbtd,  TW.  xx,  19^V' 
855  J  ScnizcR,  Jbid.,  M.  xxvii,  18GU,  p.  178;  Wlsckeu,  76i(i.,  Bd.  xxiii,  1804,1^91. 


of  the  pelvic  Bparo.  This  should  determine,  first,  whether  it  is  possi- 
ble to  o.vtniet  u  living  nhild  through  the  nittunU  passages;  or,  Becond, 
when!  that  is  out  of  tlie  quostion,  whether  it  is  po&sihle  to  deUver  after 
cruniotuiny.  In  estimating  the  ehaneo^  it  will  he  nei^essary  to  tiLko 
into  consideration  the  pliability  of  the  pelvifi^  it  having  been  found 
postiible  in  many  cases  of  advanced  softening  to  open  up  the  {wlvio 
Ctttuil  with  the  hand  and  deliver  by  version.  Lazzati  and  Casati,  in 
Milan,  found  it  was  only  necessary  to  jK.'rform  Cesarean  section  twice 
iu  sixty-two  eases.  Litzmauu  in  1857  reported  forty  Ca'sarean  sec- 
tions in  eighty-tive  cases;  fifteen  years  hiter  Ilngenlterger  reported 
but  four  Ca?darL'an  sei-iliuus  iu  twenty-five  cases  (Spiegelberg).  Fjitoly 
PorroV  operation  has  been  propose*!  by  Levy  in  otnteomalacia  as  a  cura- 
tive meiusnre  ;  but  of  thia  further  experience  is  necessary. 

Pseudo-Osteomalacia. — It  is  possible  for  a  rachitic  pehis>  in  which 
tlie  raoliitic  cliaiiges  are  excessive,  to  present  n  shA{»e  similar  to  that  in 
oateomahicia.  This  form  is,  however,  distingiushablo  from  the  latter 
through  the  hanlness  of  the  bones,  thoir  emaller  size,  the  greater  dis- 
tance betwi-en  the  anterior  8ui>erior  spinous  processes,  and  the  traces 
of  ricket*  in  other  parta  of  the  skeletuu. 

VIII.   Pelves  deformed  by  Exostosis,  or  by  Osseous  Tcmors. 

Fnictiirea  of  the  pelvic  bones  may  be  the  source  of  pelvic  deform- 
ity, either  by  prwbicing  pt^rmanent  displacement  of  tlie  bones,  or  by 
leading    to  such  extensive  deposits  of 
callus   us    to   obstruct    the    parturient 
cunjil. 

iIulti|iU!  exostoses  of  the  pelrio 
bones  are  of  comjiaratively  frequent  oc- 
currence, and  are  usually  attcnde<I  by 
multiple  oxostos<'s  of  the  entire  osseous 
framework.*  The  indves  in  which  they 
are  found  are,  as  a  ruk'i,  either  of  the 
obliquo-ovate  or  of  the  rachitic  variety, 
and  the  combination  of  these  doforui- 
ities  is  uaturutly  a  serious  one,  since 
the  maternal  soft  parts  are  liable  to  eon- 
tusion  and  perforation  at  many  points 
during  |>arturition.  The  ilio-pectineal 
emimmce  is  sometimes  so  unuttually 
pn>mine[it  and  sharp  as  to  olTer  an 
obiitaele  to  parturition.  The  same  is 
tnio  of  the  pubic  crest  and  spine.  Osteo- fibromata,  sarcomata,  en- 
chondromata,  and  careinonmta  connected  with  tbe  pelvic  bones  con- 

•  LeupoLD.  Arch.  f.  Gy nack.,  Bd.  ir,  1872,  p.  336 ;  Kormajts.  Jbid.,  Bd.  vi,  1874, 
11.473. 
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stitnte  tnraors  of  rare  occurrence.  They  usually  spring  from  the 
Bacnim  or  from  the  symphysis,  *  and  are  of  various  dimenRiona. 
Some  of  them  almost  completely  conclude  the  parturient  winaU  anJ 
may  constitute  formidable  obstnietions  to  delivery. 

In  this  couuectiou  may  be  mentioned  as  of  rare  occurrence  anchj- 
losis  of  the  coccyx,  a  condition  which  materially  shortens  tlie  auiero- 
pofitorior  diameter  of  the  outlet. 

IX.  Abskxce  op  the  Symphysis. 

Tn  this  variety  of  deformed  pelvis  the  svmphyai.'*  la  cnnfrenitalTf 
absent,  and  is  replaced  either  by  strong  fibrous  hands  extending  be- 
tween the  opposing  surfaces  of  the  pubic  bones,  or  by  the  muaoles  and 
connective  tissue  of  the  periuseum.  It  is  accordingly  designated  by 
Lilzmanu  the  split  pelvis.f 

Morbid  Anatomy. — It  is  usually  attended  by  ectopia  vesioie  ami  by 
hiatus  of  tlie  abdominal  wall  in  the  linea  alba.  In  mre  caacB  an  al}- 
dominal  hiatus  exists  without  a  corresponding  opening  in  tlie  bladder. 
If  the  split  lie  located  imniHliatcly  helow  the  symphyBis,  the  nrethrais 
involved  rather  than  the  bladder,  and  is  sometinu>s  S4>  defective  that 
cystocele  may  occur  through  the  abnormal  opening  in  its  anterior  HalLJ 
Both  the  external  and  intttmal  organs  of  generation  ar*:  imperfectly 
developed.  If  the  anterior  wall  of  the  urethral  t^nal  \*e  absent,  tbo 
mucous  membrane  iff  the  fundus  vesica;  is  directly  continuous  with 
that  of  the  vaginal  orifice.  In  other  cases  thu  bladder  is  only  sepa- 
rated from  the  vulva  by  a  narrow  bridge.  The  vulva  and  anns  arc 
often  sitnute<l  more  anteriorly  than  normal,  and  the  pcrinieum  is  thus 
diminished  in  tliicknesa.  The  clitoris  is  bifurcatod  or  alwvnt,  the 
uymphre  are  imperfectly  developed,  and  the  defeetivo  labia  majoro 
widely  separated.  The  vagina  may  be  imjwrforate  or  partially  *jc- 
cluded  by  a  transverse  septum.  The  uterus  may  be  double  and  the 
ovaries  rudimentary.*  In  a  cuso  rejMjrtetl  by  Winkler,  wparatiou  of 
the  pubic  bones  had  occurred  at  the  symphysis,  as  the  result  of  an 
accident  in  early  life,  and  they  were  only  connected  hy  bands  of  6bmti8 
tissue.]  Tlje  sacrum  of  a  split  pelvis  is  displtHTt'd  f(>rwrti*d  U-twcMju  tlie 
ilia,  iU  vcrtind  and  transverse  curvature  diminished,  and  it^  U'ngth 
incrciised.  The  iliac  fosswe  are  widely  separated.  The  entire  iielvis 
is  greatly  flattened  antero-pr>steriorly,  and  strongly  reaetnbleB  the 
mchitic  pelvis. 

Etiology. ^The  cause  of  the  existing  deformity  ia  fonnd  in  the 

•  Harris.  Am.  Jour,  of  Olwlct,  vol.  iv,  1873,  pp.  033,  Ci^;  Brauh,  Monatcsohr 
f.  Oebutisk.,  B<l.  xxi.  IHWI,  p.  311, 

+  LiTZMAx.v,  Die  Kornicn  dcs  Beckons,  Ik'rlin,  18<I1. 

J  Ki.KiNwXcnTER,  Monatswhr.  f.  Gebiirtsk.,  Bd.  xxiir,  l&CO,  pp.  81  rJ  x^. 

•  Ln-zwANX.  Arch.  f.  Oynaok..  B.l  iv,  18?2.  p.  'iT2. 
I  WrxKLER.  Arch.  f.  Gynufk.,  Bd.  i,  18TO.  p.  340. 
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fncrt*n.-0(i  pressure  to  which  the  laterul  pelvic  walls  are  subjeoteJ  owing 
to  the  absencte  of  the  symphysi**-  The  natural  resistance  to  the  sepa- 
ration of  ihe  luterul  pelvic  parietea  offered  by  the  normal  avrnphysia 
beinj:  wanting,  the  weight  of  tlie  superimposed  trunk  naturally  fonrs 
thfui  apart  posteriorly,  while  the  pressure  of  the  femora  benda  them 
inward  anteriorly.  In  aomo  instances  anchylosis  of  the  sacro-ilino 
jointa  oocuTB,  u&  u  consequence  of  an  arthritis  resulting  from  the  in- 
creased pressure  thrown  ujion  them  hy  tlie  lateral  displaeement  of  t-he 
ossii  innominata.*  In  other  cases  sncro-iliuc  synostosis  is  not  present, 
hut  the  firmnesfci  of  the  pelvis  is,  nevcrtlielcss,  such  as  to  admit  of  un- 
iiupedfd  locomotion. 


CHAPTER  XXmi. 
ASyO/iMAUTIKS  OF  THE  SRXVAL  ORGANS, 


AItmU  of  the  goniuU  canal.— Vulvar  atresia. — Vaginal  fttrt'sia. — ('ji»tooele.— R*cto- 

Icele. — Uvteiition  of  urine. — Imimctwi  eoluiili. — Vjipinnl  hi-rnuis. — Cvslic  dpgen- 
«mtit»)  tif  iho  ru^iwl  wall. — VaffiiiL-smns. — Kt-hinownx^i.— I'lerine  aLresia. — 
Cntig^tiitinatio  oriflrii  rxl^mi. — CUiatrical  atruaia. — Rigidity. — Thrombus  uf  ilio 
terrix. — SyiiiptoruH  of  alretuii. — Note  on  tranxmcnt. — Tuiuori. — Fibroids. — Can- 
cers—Ovarian tumors. 


iTUESIA     OP    THE    GeVITAL    CaXAL.      ObSTRUCTIOK    OF    THE    0  EX- 

ERATivE  Passages  by  Mouuid  Piiocessks  in  NEUJiiHouiNtf 
Tissues. 
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I.  Vnlvar  Atresia. — The  term  rtfrenia^  as  here  eu»ploye<l,  implies 
either  (Hirtial  or  complete  obstruction  of  the  genital  cauid. 

Atresia  of  the  hxTncn  is  of  more  frequent  occurrence  than  any 

her  variety  of  vulvar  stenosis. f  Unless  unusuaUy  thick  and  rigid, 
however,  the  otresia  offers  only  a  trifling  obstruction  to  delivery.  Its 
oliicf  imiiortjinee  is  owing  to  the  fact  that  it  leads,  in  the  tinimpreg- 
uatcd  state,  to  retention  and  accumulation  of  the  menstrual  Jluid,  which 
may  oecflsion  serious  inflammatory,  soptio,  or  reflex  nervous  phenomena. 
Adhesions  of  the  labia  mujnra  and  minora  conetitat<»  other  forms  of 
incompU'te  vulvar  atrcsiii.  Tlieir  causes  are  often  ulcerative  processt^ 
resulting  from  injuries,  or  developed  during  the  course  of  variola  and 
other  constitutional  diseases.  Under  these  circumstjinces  Ihey  may 
consist  of  unyielding  cicutriciid  tissue,  which  either  ruptures  in  labor, 
or,  forcing   the   head   backward,  leads  indirectly  t<i  the  exertion  of 

jurious  pressure  upon  the  recto-vaginul  septum  or  ujwn   the  peri- 

•  Frevto,  Arch.  f.  Oynack.,  Bd.  iii.  1972.  pp.  SIW,  40fl. 

t  .Frnks.  Atresia  of  the  Gunurative  Passages  of  Women,  Chicn^  Med.  Jwur.  and 
Euiniinor,  Septeiubur,  18^0,  p.  4. 
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mpum.  If  tlic  atresia  be  congenital^  and  not  tlio  result  of  cii:atrioiaI 
changes,  it  will  rarely  constitute!  an  impediment  to  parturition.  WLen 
the  entrance  to  the  vagina  is  very  narrow,  without  ex}iibiting  any 
pathological  condition,  as  is  often  the  coac  with  aged  primi|jar»\  ii 
nuiy  be  extensively  lacerated  iu  labor.  A  rigid  periusum  is  also  well 
known  to  constitute  a  Bcrions  impediment  to  the  normal  progrwi*  of 
parturition.  (Kdeuia  of  the  vulva,  uauuUy  utteuduul  ujmu  ulbumi- 
nuria,  produces  atresia,  and  the  OGdematons  labia  aud  poriua^m  mmr 
>>et^ome  gangrenous  from  excessive  pressure  during  laborl  Vulrar 
baematoma,  or  thrombus,  if  formed,  as  it  mrcly  is»  before  delivery, 
likewise  obstructs  the  (mtlet  (if  the  piirturieut  canal.  A  simitar  effect 
is  pPKluced  by  cancers  aud  polyi>i  of  the  \ndva,  which  are,  howeier. 
not  often  of  sufticient  size  to  occasion  serious  tlifficulty. 

II.  Vaginal  Atresia. ^This  variety  of  stenosis  of  the  genemtiTe 
passages  is  either  cungeniuil  or  accidental,  complete  or  incomplete. 

{a)  The  congenital  form  may  bo  either  iiicon»pIete,  iu  which 
the  stenosis  Bometimes  atTects  the  entire  length  of  the  vagina,  and^ 
sometimes  forms  a  eirtuniKcribed  ring-like  stricture,*  or  it  may  be  com- 
plete. In  either  c:ist'  the  atresia  is  due  to  ari-ested  embryonic  develojv- 
nient,  wliich,  in  the  latter  iiistamx^  must  have  originated  at  a  very  early 
period  of  fetal  life.  Congenital  narrowing  of  the  vagina  iudepcudeiit 
of  any  morbid  process  or  any  arrest  of  development  is  often  observed, 
but  is  of  trilling  consequence,  Ixdng  overcome  by  the  hy|>ertruphy  and 
relaxation  accompanying  pregnancy,  and  by  the  natural  expulsive 
forces.  Absence  of  the  vaginal  canal  docs  not  neci^ssarily  imply  ab- 
sence or  imperfect  development  of  the  utoma,  Fallopian  tubes,  or 
ovaries. 

(b)  Accidental  vaginal  atresia  may  be  citiier  complete  or  partial, 
but  is  ordinarily  of  the  latter  form.  Both  varieties  result  from  the 
oii'atrization  following  superficial  or  deep  ulceration  pnnluced  by  cou- 
stitutiomd  diseases  or  liy  Im-al  injury.  The  diseases  during  the  eourw? 
of  which  vaginal  ulceration  occurs  are  chiefly  diphtheria,  variola,  ty- 
phoid fever,  ebnh»ra  .^siatiea,  and  syphilis.  The  mechunicul  injuria 
productive  of  vaginal  stenosis  are  mainly  those  incident  to  pnttnirted 
labors,  to  the  unskill^ll  employment  of  instniments,  or  t«  the  inipro(M.'r 
performance  of  obstetrical  operations;  but  caustic  local  applications, 
jiessaries,  excessive  coition,  or  any  local  irritant  of  sufficient  intensity 
to  pntduce  ulcerution,  may  lead  to  the  same  result.  In  consefpienw 
of  inipairevl  vitality,  ulceration  aii<l  stenosis  of  tlie  vagina  may  folbnv 
normal  labors  unattended  by  any  injurious  pressure.  Complete  acci- 
dental vaginal  atresias  are  pr«>duced,  as  a  rule,  by  grave  mechunical 
injuries,  hut  may  als<i  follow  the  acute  infections  di.teiises  enumerated 
above,  although  the  ulcerations  attending  the  latter  usually  lead  to  ouly 
partial  stenosis. 

*  S(  DROEDEft,  Lehrbuch,  Gte  Aufl.,  p.  401. 
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Mention  may  properly  be  made,  in  this  eount'ction,  of  various  mor- 
bid conditions  invo]\ing  tissue  adjoining  the  vagina  and  resulting  in 
diminution  of  it«  caliber. 

Sinijile  prolapse  of  the  anterior  vaginal  wall  sometimes  oceura/ 
and,  uasuniing  an  oHlomutous  condition  owing  tti  tite  ohstruetion  of  its 
circulation,  decideijly  constricts  the  parturient  canal.  Cystocele  fre- 
quently accompanies  the  jirolrtpsc  of  tlie  anterior  vaginal  wall.  If  the 
blu<lder  Iw  disti'nded  with  urine,  the  cyst^^icele  preseutti  a  tense  fiuctu- 
ting  tumor  <»f  sufficient  piko  to  compU'tely  occlude  tlio  vagina.  The 
ibjective  8yni])t<>nis  of  this  condition  are  intense  pain  with  vesical 
tenesmus  ami  dysnria.  In  some  cases  the  cystocelo  is  retracteil  by  the 
longitudinal  cervical  contractions,  or  it  may  be  forced  RtiU  farther 
downwanl  by  the  ailvanciug  ftntUH,  producing  obstructed  labor  and 
oven  nipture  of  the  vcsico- vaginal  tfcptum. 

Prolapse  of  the  posterior  vagiiuil  wall  with  rectocele  produces 
vaginal  st*fiiosis,  t»specially  if  tlie  rectum  be  tilled  with  impacUnl  faeces. 
This  condition  is  cajJily  recognize<l  by  the  clianuterifttic  fwling  of  the 
fecal  ninss,  which  admits  of  indent-atiou  by  the  pidpating  linger. 

Retention  of  uriiLe  becomes  oftentimes  a  gnive  compUcalion  of 
partnriticm,  in  that  the  diftciulcd  l)hidder,  by  displacing  the  uterine 
axii,  prevenlfi  the  presi'Mting  part  from  engaging  in  the  superior  strait. 
The  prt^ure  it  exerts  upon  the  uterus  also  interferes  with  the  eflieient 
oonlractiou  of  that  organ.  The  diagnoKis  is  based  upon  the  presence 
of  a  tumor  near  the  uterus,  and  often  situated  laterally  from  it,  which 
disappearji  us  the  urine  is  witlHlniwn  tlirnngh  n  catlietcr.  TIhi  intro- 
duction of  the  latter  is  often  extremely  difficult,  owing  U*  the  cum- 
pression  of  the  nrcthra  and  the  retraction  of  the  meatus  nrinarius 
within  the  vagina. 

Vesical  calculi,  if  of  any  considerable  magnitude, seriously  obstruct 
tJi»?  calilK-r  of  the  vagina  by  becoming  im]iacted  in  the  base  of  llie 
bhuider,  the  nrethni,  or  a  cystiwele,  between  the  fa-tus  aud  the  pelvic 
walU.  Under  these  cinninistancea  not  only  is  the  labor  obstructed, 
but  contu.-ion  and  rupture  of  the  soft  part*,  resulting  in  veaico- vaginal 
tUtnlu,  may  ensue. 

ImpK^ted  calculi  have  sometimes  been  mLstakcn  for  exo8t<>se8;t 
l)ut  attention  to  the  fact  that  they  are  immovable  during  the  pains 
aud  njovable  in  tlie  int^-nals,  together  with  the  ust-  of  the  vesical 
sound,  will  prevent  this  error. 

Vaginal  hernia  consists  of  a  sac  formed  by  the  protrusion  ;>f  the 
vaginal  wall,  lintMl  with  the  purietjil  |)eritona3um  and  containing  some 
of  the  nlxloniinal  or  |>elvic  vitM-era.  The  organs  usmdly  present  in  the 
sac  are  coils  of  the  small  and  large  intestine,  the  middle  portion  of 
the   rectum  with  its  elongattil   meso-rectum,  parts  of  the  omentum^ 

•  r^r-cirKE.  Zl-tclir.  r  r!,.lnirt«h.  u.  (Jynaek..  Bd.  if,  Ileft  S,  1878,  p.  256. 
f  SciiKUKUKR,  I/ftirhiK'h.  Olc  Anil.,  [i.  5U0. 
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portions  of  tho  urinurv  bladJer,  and  sometimes  blood,  with  rnnong 
products  of  peritoneal  inflammation.  The  location  of  the  hernia  n 
usually  in  the  posterior  vaginal  wall,  although  it  may  insinnate  itself 
betwoen  tho  ut«rus  and  the  bladder,  and,  des<^onding,  produce  hcruia 
of  the  labia  maj(ira.  Perineal  hernias  are  formed  by  hernial  Bta 
which  {)tis8  behind  tlie  ligamentum  latum  and  dintend  the  perinffum. 
The  intestinal  vaginal  hernia  is  the  most  imi>ortant  variety^  injismueh 
as  it  may  not  only  obstruct  labor,  but  may  itself  become  iiirarriTuu-d 
or  strangulaU'd,  thus  leading  to  e^nnptoms  of  the  gravest  import 
The  diagnosis,  whiuh  can  be  rendere^l  verj-  jirobuble  by  palpation  jtrr 
vaginam^  is  made  certain  by  a  rectal  examination. 

Vagina)  neoplasmatA,  the  most  itnportAut  of  whieh  are  carcinomat^H 
and  fibromata,  are  rare  sources  of  vaginal  stenosis,  aa  is  likewid^^| 
thrombus  of  the  vagina.  Slight  olwtniotion  to  labor  may  result  from 
a  pathological  condition  of  tlie  vaginal  mucous  membrane  descrilAKl 
by  Winckel,*  under  the  title  colpohyperplasia  cystica^  and  consisting  of 
the  development  in  the  mucous  membrane  of  numerous  small  and 
closely  aggregated  flattened  cysts.  The  cysts  are  believed  to  be  pro- 
duced by  the  distention  of  glandular  depressions  in  the  niucotu 
membrane  with  muons,  which,  according  to  Zweifel.f  eventually  pn*- 
duces  trimethylamine  gas  by  dccomposiition.  Otiiers  consider  the  lum- 
tion  of  the  gas  to  be  iu  the  interstices  of  tho  submucous  connective 
tissue,  t 

Vagiuisnins  is  rarely  a  cause  of  vaginal  stenosis  in  labor,  inas- 
much as  it  is  itself  a  cause  of  sterility.  It  has,  however,  l>een  found 
iu  certain  inst^inces  ti>  constitute  so  iwrious  an  obstacle  tn  delivery  as 
to  neceesitate  operative  interference.  In  a  recent  instance  in  my  own 
practice  the  apasmodic  contraction  of  an  unuHually  developed  levator- 
ani  muscle — a  spasm  which  was  uncontrolletl  by  complete  chloroform 
ana^thesiji — rendered  forceps  necessary.  After  prolonged  effort  extrac- 
tion was  accomplished,  but  the  head  was  enormously  elongated.  The 
child  died  of  tetanus  a  few  days  after  birth.  In  double  vagina  the 
seiitum  is  sometimes  a  source  of  slight  vaginal  atresia. 

Intrajx-'lvic  echinococci  constitute  a  nire  cause  of  vaginal  constric- 
tion. Wiener  •  collected  seven  cases  of  pelvic  echinococci,  meet  of 
which  occupied  the  loose  connective  tissue  between  the  vagina  and 
Tcrtum.  The  leading  symptoms  due  to  their  presence  during  preg- 
nancy were  deep-seated  traction  in  tbe  pelvis,  severe  pain,  vesitid 
tenesmus,  dysnria,  and  constipation.  Menstruation  was  undisturbed. 
The  tumors  were,  with  one  exception,  so  large  as  to  coiuplet4?ly  ob- 
struct the  vaginal  canal,  rendering  operative   interference  necessary. 

•  Wi.vcKEU  Arch.  f.  Oynar'k,  mi.  ii.  18TI.  pp.  SSQ,  40(1 
f  ZwEii-Ku  Arch.  f.  Gynnck.,  IM.  ix,  p.  JlU. 
\  Hrr.K,  Arch.  f.  Gjnjirk..  M.  is,  p.  465. 
"  WiKSER,  Arch,  f,  Oynaek.,  Bd.  vi,  j».  573. 
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Tn  one  instance  the  contraction,  from  eicatrizution  of  the  hydatid  cjr'st 
following  ]>uucture,  v:a&  bo  extensive  as  to  produce  vaginal  stcnoeis. 
ilTdittids  may  Ik'  nuDtukon  fur  exnsLoses  of  the  hony  jwlvitt,  for  tia^nm- 
tocele,  nialiguunt  iiitrapelvic  tuinora,  pelvic  abacuawja,  or  cellulitiB. 
Their  ditTerential  diagnosis  i»  biu>etl  upon  the  presence  in  the  pelvis 
of  smooth,  tenee  tumors  not  connected  with  the  uteruji,  the  gnutual 
development  of  tlie  tnmors  without  ponstitxitional  syniptoni«  of  any 
gmvity,  the  presence  of  similar  tumors  in  other  orguns,  particularly  iu 
the  liver,  the  hydatid  thrill,  which  is  not  often  observed  on  account 
of  the  strong  pressure  to  which  the  cysts  are  exposed,  and,  finally, 
upon  the  examination  of  the  cystic  fluid. 

III.  Uterine  Atresia. — Uterine  atresias,  which  occur  less  frequently 
than  ihoae  of  any  ulht-r  jwrtion  of  the  genital  jutsaagcB,*  may  he  con- 
genital or  accidental,  |mrtial  or  complete.  Complete  atresias,  observed 
in  parturition,  have  become  so  during  pregnancy,  since  conception 
would  not  othenvise  have  occurred. 

Cvmjhttinafio  orificii  exttrni,  or  adhesion  of  the  li|>8  of  the  os  ex- 
ternum, is  oecasionofl  by  the  HU|)erficial  union  of  the  opposing  mu- 
cous surfaces  through  the  nunlium  of  inspisftatdl  epithelium  or  of  new 
connective  tissue  resultiug  from  adhesive  inflanimution  produced  by 
vaginitis  or  cervical  endometritis.  Schroe<lcrf  reganls  these  Atresias 
as  always  incomplete,  and  seeks  their  origin  iu  the  gradual  indu- 
mtinn  of  tissues  immediately  surrounding  the  os,  resulting  from  old 
inOammaUiry  processes.  Ac^cording  to  his  views,  this  patliolngical  con- 
dition consists  of  deficient  expiinsibility  and  not  of  real  contraction 
of  the  OS  exterunm.  On  examination  uo  marked  induration  of  the 
cervix  is  felt.  The  o«  externum  is  liardly  perceptible  to  the  touch, 
and  can  often  only  he  discovered  by  inspection.  If  the  cxaminntion 
be  made  during  the  first  stage  of  labor  the  internal  os  is  found  wi4lely 
diluted,  while  the  os  externum  remains  persistently  contracted  and 
conveys  a  sensation  to  the  jKilpating  finger  akin  to  that  prtrfluct'd  by  a 
narrow  and  tense  nddM-r  Itand.  If  the  finger  or  an  appro|.rititc  in- 
strument l>e  tirmly  pressed  against  the  os  during  the  pain,  it  slowly 
yields  and  is  gradully  retracted  by  the  longitudinal  cervicjil  contrac- 
tions. In  default  of  snch  simple  interference  the  cervical  tinsues 
above  the  os  extcmuni  become  enormously  distendr<I,  and  may  fimdly 
be  ruptured.  Zweifcl  |  refers  this  |H»cuUarly  unequal  dilatation  of 
the  cervical  canal  to  an  abnormal  presentation  of  the  fetal  cranium 
and  to  a  consequent  local  expansion  of  the  anterior  uterine  wall.  The 
08  externum  having  been  simultaneously  forced  Imekward  into  the 
hollow  of  the  sacnim,  the  yielding  anterior  uterine  wall  then  forms  a 
diverticulum  which  contains  the  presenting  fetal  part,  and  no  dilating 

•  Jrxks.  op.  «)■/.,  p.  \ 

f  SriiRoeota,  Lohrhiirh.  ftte  Anfl.,  p,  48" 

X  ZweiFEL.  Arch.  f.  Oynnek.,  Bd.  v,  1873,  p.  \Ad, 
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force  is  exortcfl  upou  tlie  ext«ruRl  oe.  Benicke*  was  nnable  to  f\»- 
cover  in  his  cjiscs  tin*  posterior  duviatiuu  of  tbeos  which  is  assuniiil 
by  ZweifL'l  w  the  basis  of  hia  hypothesis. 

Cicutricial  ntR'ssia  nf  the  os  externum  is  rart'r  than  the  udhG«iro 
stenoitiri  just  described.  It  is  usually  confined  to  the  lips  of  the  ex- 
ternal 08,  but  may  involve  the  cervical  cunul  for  a  varying  dititanrr. 
lu  most  fnujuent  causes  are  posi-purlttm  ulceration,  iullttninialitiD, 
cauterization  of  the  cervix,  and  mechanical  irritation  applied  for  Ihr 
purpose  of  producing  abortion.  The  diminution  of  the  uteriui*  dis- 
chargees during  pregnancy  affords  a  favorable  opiKjrtnnity  for  the  de- 
Tclopmont  of  the  stenosis  under  consideration.  If  cicatricial  atresia 
exist,  the  os  externum  remains  undilated  in  labor,  the  cervix  becomw 
immensely  disk>nded,  und  may  even  rupture,  unless  the  as  be  dilate*! 
by  artificial  means.  The  diagnosis  a'sLs  upon  the  discovery,  usuallv 
eai^ily  made,  of  the  [cicatrized  os  externum.  Should  the  latter  hare 
retreated  into  the  hollow  of  the  sacrum,  the  diagnosis  mny  only  be 
accninplished  with  difficulty,  or  the  expanded  cervical  tissues  l>e  mis- 
taken for  the  fetal  membranes.  This  error  is  avoideii  by  the  distrovery 
of  the  direct  continuity  of  tlio  vaginal  wall  and  tlie  supposed  mem- 
branes, and  by  inspection  through  a  i>roper  spt»culum. 

Abnormal  rigidity  of  tlie  os  externum  is  often  encountered  in  mnl 
tiparfc  as  the  result  nf  genuine  cicatricial  processes  or  of  tibrous  hy- 
pertrophy. This  condition  is  e8i>©cially  observed  in  connection  with 
proIaps<  of  the  uterus.  A  similar  rigidity  in  aged  primii>anB  is  due 
to  atrophic  degenemtive  changes  in  the  cervical  tissuee,  or  to  hyper- 
trophy of  the  portio  vaginal  is.  f 

I  have  met  in  my  own  practice  with  an  instance  of  atresia  of  the  os 
internum  and  of  the  adjacent  structures,  the  result  of  cicatrices  fmm  s 
former  labor.  At  the  time  I  first  siiw  iier  the  patient  had  Ix^en  aovend 
days  in  luhor,  and  the  waters  hud  escajKul ;  she  had  a  temperature  of 
loa",  and  was  delirious  from  pain  and  exhaustion.  While  prt-iiaring 
to  perform  the  C»sftrean  section,  rupture  of  the  uterus  suddenly  oc- 
curred,  and  the  patient  died  in  a  few  hours.  ^^M 

H^niitrrbages  t>ccurring  into  the  hypcrtrophicd  cervical  tissue  ane^fl 
distinguisherl  as  f^ervical  thrombi,  and  constitute  obstacles  to  delivery. 
The  retraction  and  dilatation  of  the  cervix  mjiy,  further,  be  obstmcttHl 
by  adhesions  in  the  lower  segment  of  the  uterus  between  the  docidua 
and  the  chorion. 

Acute  elongation  of  the  imterior  lip  of  the  os  externum,  in  cnnse 
quence  of  its  incarceration  between  the  foetus  and  the  bony  jHdvis  and 
of  th(!  resulting  cwdema  of  its  tissues,  is  referred  to  by  Uirte  J  as  a  rare 
but  serious  obstacle  to  delivery. 

Parturition  is  sometimes  delayed  by  double  uterus.    The  obBtmo- 

•  Benhkb,  op.  rii.,  p.  252.  f  ItRyrcKB.  i:^  eiL,  {>.  »40i 

}  IjiHTK,  Arch.  f.  Gyniwk,,  Bd  vii,  ItiTS,  p.  553. 
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tion  may  in  tliis  instance  ho  prodncocl  by  an  hypcrtrophicd  nnimpreg- 
nate<l  hum  of  tlie  utcnis.*  Agiiin,  the  ohIi^|UO  position  of  tlio  im- 
prvgniitftl  horn  may  pn>tluoo  iibnornial  presencntions  f  or  mutcrUilly 
iuterfon.'  with  the  efficiency  of  the  i>ain&. 

I'ho  uterine  atresimt  produced  by  cnrcinomato,  tihromatik,  and  ovu- 
,n  tumors  are  considered  iu  another  cltapter. 

Symptoms  of  Atresias  of  the  Genital  Canal.— The  principal  symp- 
touiti  of  utrciiiu  iu  the  unimprc^nuict!  ctatc  relate  to  the  partial  or 
complete  retention  of  the  menstrual  fluids.  If  the  stenosis  be  com- 
plete the  utonia  is  enhirged  uud  fluctuutinjr.  wliiU^  sevorc  uterine  pains 
attend  eucli  monthly  period.  J  The  Fallopian  tubes  are  dilated.  Some 
of  the  retained  and  decomiHised  menstrual  fluid  may  bc^  forced  tlirough 
the  tul)e3  into  the  peritoneal  cavity,  prtKluciu>(  si«rious  or  fatal  jxTito- 
oitis.  The  mere  dilatation  of  the  uterus  may  become  so  excessive  as 
to  produce  poritoi.iitis.*  Septic  poisoning  in  Komelimcs  induced  by 
ftbsorptitui  of  putrescent  materials  from  the  uterine  cavity.  A  symp- 
tom often  sor^'ing  to  attract  attention  to  the  existence  of  abnormal 
vaginal  contniction  is  inability  Ut  j^erform  tlie  sexual  act. 

The  HKwt  prominent  symptom  of  atresia  during  parturition  con- 
its,  in  general  terms,  of  meciianical  o))structiun  U)  duUvery,  which  is 
lore  or  less  serious  in   projwrtiou  to   the  dcgrt^e  of  existing  stenosis. 

,e  6[^>ccnal  sympt^>mato1ogy  of  the  individual  {lathologicAl  conditions 
productive  of  atresia  lins  been  considered  iu  eouuection  with  their 
respective  anat4imi(rul  cliuractt-rs. 

NoTK. — AtrfniiVH  for  the  most  part  roqalre  to  be  treated  each  by  Usclf,  aeconliiig 
lo  llir  prinoipks  of  (^irgieal  iirt.  In  n  (wimt  liy  Pniffswir  I.  R  Tnylor,  in  iho 
foitiih  vnliimo  of  the  TranMwtions  of  ihv  AmiTiraii  Griiaixilnjurii-ul  SnfU'ly.  ciititJed 
Aln-Hia  r»f  the  Vagina.  Cnnffential  or  Acfidt-ntal,  in  Ihc  I'n'gimiit  or  Xon-pregiiniit 
Ftinalt'.  Ilie  iiiilhdr  nOute<t  a  cafe  of  aeotningly  complete  iiiipvrfnnition  of  the  vagiim 
iinplicatiii^  InUir,  where  he  fluci^eeded,  by  SL-rnpiiig  with  the  f^nircr^nail  during  Iho 
iiiB,  in  [NL<«iinf;  thi*  imlex-finger  thnju^h  the  ititervenhig  mcmbmne  to  the  cjiild's 
hcjuL  and  cvenliiAlly  in  sttiiruring  an  niM>niiig  large  enough  for  the  birth  to  be  ao- 
oompll<<hc4l.  I  had  previously  reporleii  two  similar  eases,  one  in  the  New  York 
Mwlical  Jiiumril,  and  t»ne  Ni  the  (Mwtelrieal  .Socioty.|  The  first,  where  I  was  aided 
i'mfcswr  Koniyec  Barker,  occurred  in  liellevue  lIo!<pitnl,  and  the  second  in 
rate  pnutiee.  In  both,  similar  »iicccsh  fnllowetl  a  gnulunl  (li.-«ection  of  the 
inal  wftllis  with  the  finger.  In  mirh  cases  U5UoiIy  a  depniwjon.  or  a  thinned 
nt  in  the  tissues,  indicatos  the  direction  to  be  followed.  C.  Unniu  Males,  how- 
T,  that  he  has  seen  three  cases  where  rcsieo- vaginal  flptiils'  were  pntdneed  by 
tunneling  pnHHS^,  an  adninnition  )o  e-Xtreme  eaulion  in  iliii  ptTforinanoo.^  V'nr 
>no8C5nf  the  vagina,  dilatatluii  t^jmuld  t>e  employed,  either  by  means  of  compressed 

•  MCllki.  Arch.  f.  Gynoek.,  Bd.  v.  187:1,  p.  133. 
t  ScBATX,  Arch.  f.  Gynaek.,  Bd.  ii.  1871,  p.  2t»7. 

t  Doha:?.  Areh.  f.  Uynoek.,  B<i.  x,  1870,  p.  .')44:  I.  E.  Taylor,  Atresia  of  the 
irina.  Trans. of  1  he  Am.  Gyna*c.  Soc^  vol.  ix,  18H0.  pp.  0,  12. 

'  I.  E.  Taylor,  he.  cil.,  p.  16. 
I  Trans,  of  the  New  York  Obstet.  Soc,  vol,  i,  p.  4*. 

*  Bracx  ton  Fehnwald,  Lehrbuch  der  gesammt.  Gynaek..  p.  273. 


542 


THE  PATHOLOGY  OK  LAROR. 


sponges,  (ho  tamfxin  of  slippory-clm  <Skctu>),  or  tho  wulcr-liog.     When  diljUaUon  ii 
ulreatly  w^U  adriuiccd,  inctHittiis  may  be  used  to  aid  in  completing  the  procMo. 

TTtEHIXE    Tl  MOKS    rOMI'LlCATTXfl    PUKON'ANCY,    PA  RTL'HIT10y»    ASO 
THE    PuCHI'ERAli   StaTE. 

I.  Uterine  Myomata. — 1.  I»  Pregnanri/, — necanse  of  the  dwjKtfi- 
tion  of  uturiue  myoiimta  to  produce  sterility,  they  naturally  con«timti? 
coniparutively  infrequent  complications  of  preguaiicy.  They  are  8ub- 
tUviiJc'tl,  according  to  their  locatiou,  iuto  Hubperitoucid,  interslilial, 
and  submucous  myomata.  The  presence  of  either  variety  dimluiehL^ 
the  probability  of  conception,  but  none  absolutely  precludes  the  posgi- 
bilitv  of  its  occurrence.  In  moat  instances,  myonmta  pruduco  no 
symptoms  during  i>regnancy,  and  do  not  disturb  lal)or. 

Subperitoneal  myomata  prevent  conception  and  interropt  utoro- 
gestation  only  when  they  attain  large  dimensions,  and  their  prejudicial 
influence  is  then  usually  referable  to  the  uterine  ^et^Jversion8  or  retro- 
flexions which  they  induce.  Interntiliul  myomata  are  more  likely  than 
the  preceding  variety  to  occasion  abortion  or  premature  delivery,  either 
by  producing  uterine  flexions,  or  by  acting  as  the  exciting  cause  of 
hftjniorrhages,  which  are  more  severe  when  the  placenta  is  hx-atiNl  over 
the  site  of  the  tumor.  This  statement  applies  jMirticuIarly  U>  jntnt- 
jHirtum  ha?niorrhugcs,  inasmuch  as  the  muscidar  atrophy  induced  by 
the  moyma  prevents  the  ready  and  complete  closure  of  the  uterine 
sinuses. 

•Submucous  myomata  mrely  permit  of  conception,  which,  in  the 
event  of  its  occurrence,  is  R]mi:)st  nuLforndy  followed  by  abortion,  due 
usually  to  metrorrliagia.  In  cervical  myomata,  however,  pregnancy 
may  progress  to  its  normal  t4?rmination.  Myomata  ordinarily  partici- 
pate  in  the  uterine  hypcrtro])hy  of  pregnancy,  becoming  at  the  same 
time  softer  and  more  succulent  This  change  in  consistence,  which  is 
referred  toincreaseil  vascularity,  to  colloid  transformation,  and  townms 
infiltration,  is  attended  by  dilatation  of  the  lymphatics,  which  maylt-ud 
to  the  formation  of  cysts.  The  softened  tumor  readily  undergoes 
changes  of  form  under  the  influence  of  increasing  intrajjolric  pressure 
and  of  uterine  traction.  It  may  become  so  flattened  that  it  ceason  to 
be  recognizable  as  a  tumor,  but  regains  its  earlier  sliape  aftor  delivery. 

The  diagnosis  of  iitorine  myomata,  particularly  of  the  interstitial 
and  submucous  varieties,  is  often  attended  during  pregnancy  by  diffi- 
culty, inasmuch  as  their  symptoms  and  signs  are  ohsenred  by  those  of 
pregnanciy.  On  the  other  liand,  the  existence  of  myomata  may  pre- 
vent the  recognition  of  pregnancy.  Fibrous  tumors  may  lie  mistaken 
for  fetal  organs  or  for  intra-uterine  cystic  tumors.  Carefid  palpation 
by  the  combined  method  with  two  fingers  in  the  vagina,  or  the  half 
or  entire  hand  in  the  rectum  if  necessary,  shotUd  be  employed  to  makt" 
out  the  shape,  position,  and  consistency  of  the  suspected  growth. 
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a  further  aid  to  diagnosis,  Landau  reoommeuds  puncture  through  the 
vagina,  by  nieani*  of  whioli  tho  presence  or  absence  of  fluid  and  tho 
dunt?itv  of  the  tissues  penetrated  can  be  determined. 

2.  In  Pnrtun'h'on  and  the  Puerperal  State. — Uterine  poh'pi  act  us 
im|>ediments  to  delivery  ouly  when  they  are  sihiated  beside  or  in  front 
of  the  advuncin^;  child,  and  are  posMtssed  of  coitHideruble  size  and  con- 
sist*uc«.  If  the  tumor  Iw  small,  movable,  and  yielding,  it  may  occra- 
fiion  trifling  ohBtructi<»n  to  parturition,  an<i  may  even  be  expelled  by  tho 
advancing  fo'lus,  after  ruptun*  of  it«  pedicle. 

Interstitial  myomata,  when  corporeal,  constitute  impediinonts  to  de- 
liver}* only  when  located  in  the  lower  segmentt*  of  the  nteru*  Even 
when  tlins  situateil,  ihey  often  spontaneously  recede  from  the  pelvic 
cavity  under  the  influence  of  tho  longitudinal  uterine  contractions. 
By  exerting  traction  on  the  uterine  parietes  they  aggmvate  the  sever- 
ity of  the  pains,  and  sometimes  produce  rupture  of  the  uterine  wall,  in 
whifh  their  growth  has  already  dett'miined  atrophic  degeneration.  By 
interfering  with  symmetrical  uterine  contraction,  interstitial  myomata 
render  the  pains  irregular  and  inctticiout,  besides  predisposing  to  ante- 
uiid  jwrticularly  to  pu.st-partuin  lia'morrhagc.  By  altering  the  form  of 
the  uterine  cavity  and  i)reventiog  the  engagement  of  the  head  iu  the 
riuperior  strait.,  this  variety  of  myoma  frequently  produces  abnonnal 
positions  and  prest^itations.  In  a  case  of  my  own  eclampsia  resulted 
apparently  from  the  same  set  of  causes  as  those  which  obtain  in  niulti- 
]tle  pregnancy.  They  also  predispose  to  tlie  development  of  retro- 
flexions in  the  puerperal  state.  When  interstitial  myomata  are  de- 
veloped in  the  cen'ical  tissues  they  almost  invariably  offer  a  mechanical 
impediment  to  delivery,  and  are  rarely  capable  of  being  diK|>laccd  above 
the  snperior  strait.  If,  however,  they  have  become  intnivaginal  and 
their  base  be  not  too  extensive,  they  are  often  readily  amenable  to  ap- 
propriate surgical  interference.  In  default  of  the  latter,  fatal  com- 
pression may  be  exerted  ni>on  the  fetal  cranium,  or  the  veeico-vagiual 
septnm  may  be  lacerate<l  during  hibor. 

Suhserous  myomata  are  ordinarily  developwl  in  the  ])osterior  uter- 
ine wall.  If  connected  with  the  Iwdy  of  the  uterus  and  loi^atcd  above 
the  retro-uterine  reflexion  of  the  peritona'um,  they  may  be  spontane- 
ously extruded  from  the  jK-lvic  into  the  |)eritoneal  cavity.  They  origi- 
nate, however,  most  froquently  in  the  cervical  tissues,  and,  extending 
downward,  become  rctrovaginal.  more  or  less  completely  iXTupy  tiie 
pelvic  cavity,  and  offer,  provided  their  size  be  at  all  coujiiderahle,  an 
insuniiountable  obstacle  to  parturition.  This  variety  has  been  desig- 
nali'd  OS  the  incarcerated  uterine  myoma.  Ilio  jtrognosis  is  grave,  a 
fatal  termination  liaving  been  noted  In  one  half  of  the  mothers  and 
in  two  thirds  of  the  children. 

Treatment— Myomata  in  most  citscs,  iti*hould  be  remembered,  pro- 
duce no  symptoms  duriug  pregmmcy,  and  do  not  disturb  labor.     If 
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of  small  size,  they  miiy  escape  observation  nltogetlior.  Their  mere 
preiwnce,  therefore,  does  not  indicate  grouml  for  itittTfereucv.  As  ■ 
rule,  it  in  well  to  observe  u  wuitiug  policy  until  tlie  need  of  u«swtjiui-e 
becomes  evident. 

The  induction  of  abortion  where  the  tumor  threatens  to  disturb 
the  later  progress  of  preguaney  is  a  questionable  expedient  on  aocoant 
of  the  t<indent;y  to  jirofuse  hff'morrhujtre,  und  the  difficulty  of  reoioviiig 
the  secundineB.  Dr.  A.  Kessler  rejuirtod  a  ciise,  which  I  saw  with  him 
in  consnltjitioii,  wlierc,  after  the  expulsion  of  a  four  months'  fi^tu;^  it 
was  found  impossible  to  reach  the  plaoeuta.  The  latter  occupied  on 
inaccessible  position  near  the  right  cornu,  far  out  of  reach  of  the  liand, 
while  tho  convexity  (>f  the  turnor  was  so  great  as  t^)  interfere  with  the 
working  of  ovum  forceps  or  the  curette.  The  i*atienl  dieil  of  septi- 
caemia.    Itemoval  of  tlic  uterus  would  possibly  have  saved  her  life. 

Kaltenbach  has  reported  a  case  where  he  performed  tlie  suprava^- 
nal  jimpntfttion  of  the  uterus  between  the  fourth  Hml  fifth  months  of 
pregnancy,  on  account  of  niyomata,  the  largest  of  wliich  weighed  seven 
pounds.  Tliey  gave  rise  to  unendurable  pressure  and  to  exhausting 
iiwmorrhages.     The  i>atieut  recovered. 

T.  Landau  *  has  collected  eighteen  oases  in  which  amputation  of 
the  prcgiiiitit  uterus  lins  been  perfornu'ii,  owing  to  dislurbuDces  pro- 
duced by  myomata.    Of  these,  eleven  recovered  and  seven  ended  fatally. 

If  the  myomata  ure  iHxIicled  or  subserous  and  of  moderate  si7,e,  their 
removal  during  ]>regnancy  by  enucleation  is  juetlliable  if  they  threaten 
complications.  Tho  prugnosis  is  not  unfavorable^  for  though  in  seven- 
teen operations  uolleeted  by  Landau  four  patients  died,  one  of  them! 
had  a  large^  broad-based  multiple  tumor,  one  suffered  from  nephritis. 
and  two  oceurreil  iu  the  daj-s  of  defective  asepsis.  In  two  of  the  fatal 
cases,  and  in  four  where  rei*overy  took  place,  abortion  followed.  If 
myoiaaUi  encroacli  ii]ion  or  occujiy  the  ))elvic  cavity,  an  attempt  ehoidd 
be  ma4le  to  raise  them  above  the  brim  by  sustained  rectal  or  vaginal 
pressure. 

The  most  serious  obstniction  to  the  birth  of  the  child  is  offend  hy 
cervical  and  subserous  myomata  which  encroach  upon  the  pelvic  space. 
They  are  of  rare  occurrence.  Tho  treatment  varies  according  to  the 
intra  or  extravaginid  situation  of  the  growth.  In  both  instum-es, 
where  the  chihl  is  living,  operative  interference  should  be  postponed  if 
possible  to  end  of  pregnancy. 

In  the  intravaginal  form,  room  should  I>e  made  for  tho  exit  of  the 
child  by  splitting  the  capsule  and  enucleating  the  myoma.  Bleeding 
fron)  vessels  should  be  contrt)lIcd  by  corajiression  forceps,  and  the 
cavity  should  be  filled,  after  the  expulsion  of  the  cliild,  with  iodoform 
gauiee.    Even  tumors  of  large  size  may  be  enucleat4^d  per  vaffinam  if 

•  T.  Laxdai:,  Ztir  Bchandhmg  derdurch  Myome  Complictriea  Schwangenviiaft 
und  Geburt.  Elin,  Vnrtrftge,  Xcuo  Folge,  Ko.  30. 
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they  are  first  segmented  ("  morceVement "  of  P^an),  and  are  then  re- 
moved pio<'emeal. 

Dr.  P.  F.  Miindfi*  has  reported  a  case  of  pregnancy  advanced  to 
the  sixth  month  wlicre  an  interstitial  myoma  of  tlie  antoriorwall  of  tlie 
uterus  and  of  the  eervix  lilled  the  p<.'lvic  cavity  almost  to  the  vaginal 
orifice.  After  careful  deliberation,  Mund^  decided  to  remove  the  tumor 
by  unnoleatiun.  This  he  accomplished  tiuccesafiilly;  the  tumor  weighed 
three  pounds.  The  fa*tUK  and  placeuUi  were  then  ejiaily  extracted.  The 
mother  made  a  good  recovery.  Similar  successes  hai'e  been  reported 
by  S*lin3e<ler,  Grimsdala  Danyon,  and  Braxton  Hicka.  Depanl  enuc- 
leikted  tlie  morbid  growth  in  the  ease  of  fibrous  prth'pUR,  with  a  bnmd 
attachment  (six  to  seven  centimetres)  to  the  cenix.  The  patient  died 
two  months  later,  but  the  tumor  gave  forth  an  extremely  offensive  odor 
at  the  time  of  the  operation. 

With  small  tuiiiorg  it  may  l>e  possible  to  extnut  the  child  first  with 
forceps  or  version,  or  after  craniotomy.  Chambazian  reports  twenty 
forceps  cases,  in  which  twelve  mothers  and  seven  children  were  saved. 
Of  twenty  version  cases,  only  eight  mothers  and  three  children  sur- 
vived. But  even  then  it  is  usually  prudent  to  remove  the  tumor  im- 
mediately after  the  birth  of  the  i-hild,  owing  to  the  danger  of  septic 
infection  incitient  to  the  bruising  of  the  tissues.  'I'hen,  on  checking 
the  h<rmnrrh»go,  the  cavity  .should  be  filled  with  iodoform  gauze. 

Polypoid  growths  should  be  pushed  back  into  the  uterus,  if  pos- 
Bible,  in  cases  where  the  pedicle  is  out  of  reach.  When,  however,  the 
tumor  is  shoved  down  in  advance  of  the  heatl,  and  the  pedicle  is  ac- 
cessible, it  should  be  removed  with  the  icrastur  or  with  scissors. 
Chambazian  f  ru|>*»rts  eight  L-ases  of  extirpation  j>erfonned  during  preg- 
nancy, on  at^count  of  ha'tnorrhage,  with  one  death,  due  not,  however 
tu  the  operation,  but  to  eclampsia.  lu  eight  case«  of  removal  during 
labor  there  waa  no  death. 

In  pelvic  obatniction  due  to  extravaginal  myomata  the  growth  is 
usnjtlly  of  c^r\irnl  origin.  As  a  nilc,  it  develops  in  the  pelvic  con- 
nective tissue  behind  tlie  utATUs,  and  is  only  roofed  over  by  the  peri- 
tonasum.  As  the  CaesareAU  st^ction  or  the  Porro  operation  is  indicated 
in  thc«c  cases  of  impaction,  it  is  desirable,  unless  the  symptoms  due  to 
pressure  are  urgent,  that  interference  should  be  postponed  to  the  end 
of  pregnancy. 

Sanger  X  collected  forty-three  cases  of  Cesarean  section  complicated 
by  myomata.  Of  these,  in  thirty  operations  performed  previous  to  1874 
but  two  recoveries  were  reported.  Since  1874  there  have  Ijoeu  thirteen 
operations,  with  five  recoveries.  Of  these,  in  three  cases — viz.,  in  Tar- 
nier^a,  Zweifers,  and  Agnew^s — the  Porro  method  was  followed,  and  all 

•  MujJDfe.  Am.  Jour.  Obstet.,  October.  1884.  p.  l.Ottl. 
\  CnAMBAZiAN,  Desfibromes  du  col  do  rutcnis,  PtiriB,  1862. 
%  SXnocr,  Dor  Kaisencbnitt  bei  Utema-Fibromen. 
35 
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terminated  fatally.  Of  tho  ton  cases  in  which  the  older  method  wm 
adopted,  iu  fiv€ — viz.,  in  thoae  <»f  Caziu,  Cornelius  OlcotL,  Martin,  Sin- 
ger, and  Moses  Baker — the  palicnta  recovered.  In  four  of  the  five  futftl 
cases,  the  iiartieulars  are  furuished  in  four.  In  tliat  of  Netzt'L  Ibe 
znembraues  ruptured  three  dii^-s  iwfore  the  operution;  in  MeCormacVo, 
the  patient  had  been  fifteen  days  in  labor,  uud  general  periloDitiH  exist- 
ed; in  T.  G.  Thomases,  the  membranes  hud  ruptured,  and,  previous  to 
operating,  uu^^uccensful  attempts  at  delivery  had  been  nimlc  by  memu 
of  version,  craniotomy,  and  embryotomy;  in  SpiegelbergV,  no  contrnC' 
tion  followed  the  aeetiou,  and  the  patient  died  from  exhaustion  due  to 
haemorrhage. 

Siuee  tho  appearance  of  Sanger's  memorable  work,  of  seven  <««» 
where  his  method  was  employed  in  consequence  of  myomaUi,  only  Umt 
of  Leopold  recovered.  In  the  oases  which  terminated  fatally  the 
patients  were,  however,  ull  in  a  septic  condition  at  the  time  of  the  opem- 
tion.  Still,  owiug  to  the  excessive  vascularity,  the  imiterfcct  contrac- 
tility, and  tlie  hiudruncos  to  drainage  iu  myomutoiia  uteri,  the  condi- 
tions at  present  favor  a  resort  to  the  Porru  method.  Successes  lutve 
been  reported  by  Sehroeder,  Uofmeior,  von  Ott,  and  L.  Landau,  in  cu^ut 
where  the  extraction  of  the  child  was  followed  by  the  removal  of  llie 
uterus.  In  each  the  intro-abdomiual  metluxl  was  employed  In  the 
treatment  of  the  stump. 

Landau'R  case  wm  esptcially  instriirtive.  Tlie  abdomiaal  iodsioo  cxtrndtd 
from  the  ityniphjALj  to  a  haud-brcadth  above  the  niivel.  Tlio  uterus  wa^  turned 
out,  and  after  the  adjuHtmont  of  a  rubber  ligature  the  child  was  remored  alin 
by  the  uterine  incisiuu.  Iu  bringing  the  uteruf.  forward  the  rctro-ut«riu«  and 
retro -cervical  tumor  was  dragged  out  of  the  pelvic  cellular  tLnsue  in  which  it 
was  imbedded.  The  elastic  ligature  was  placed  below  the  entire  utc-nis,  the 
ovaries,  and  the  tumor,  tho  uterus  wa»  (Covered,  and  the  tumor  was  euuclcated. 
The  raw  surfaces  of  the  stump  were  first  unlte<l  by  eight  deep  suturu,  whidi 
likewise  included  the  bed  of  the  tumor,  and  then  the  peritonteum  was  dnwn 
from  the  Bides  to  cover  the  wound.  In  this  case  it  was  thought  b»t  to  cn- 
ploy  draim^  through  Douglas'tt  eul-de-tac  by  means  of  iodoform  gau2e,  owli^ 
to  tlie  enormous  serous  transudation  of  the  tiKHuen.  The  gauze  was  changed  it 
the  end  of  forty-eight  hours,  and  on  the  fourth  and  sixth  days.  On  the  sewath 
day  tho  wound  was  allowed  to  heal.  The  paticut  left  tlio  hospital  after  thn« 
and  a  half  weeks.  The  child  weighed  seven  pounds  at  its  birth,  and  thron 
afterwimj.     (KlmUchc  Vortrftge,  N.  F.,  No.  36.) 

Ott,  after  removing  uterus  imd  ovaries,  left  the  retro-utorine  tumor  in  »»«. 
The  wound  wna  closed  hv  a  triple-Htage  suture.  As  a  coiiHcqnencc  of  ihr  pp- 
moval  of  the  ovarieK,  the  myoma  rapidly  shrank  to  small  dimensioDS.  (Attb. 
f.  Gjrnaek.,  Bd.  xxxvii.  p.  88.) 

IL  Carcinoma  of  the  Cervix  Uteri.—!.  In  Pregnanqf.—VUm^ 
cancer,  which  18  one  of  the  gravest  complications  of  pregnancy,  Ist  i^ 
primary,  almost  without  exception  of  cervical  origin.  Cotiception 
often  occurs  in  the  earlier  stages  of  the  diseasef  and  ainoe  it  is  eoty 


ABXOKMAUTIES  OF  THE  SEXUAL  OROANa 


547 


ftbeolatelj  prevented  by  a  carcinoma  which  completely  occludes  the 

cervical  caiial,  it  <3ocasiona]ly  takes  place  even  in  the  later  fltapes  of 
the  neoplasm's  growth.  The  existence  of  pregnancy  usually  husUina 
the  derolopmont  of  the  cancer,  the  more  rapid  growth  of  which  is 
prt>b«hly  referable  to  the  increased  vaacularity  of  the  utoms  and  to 
the  correspondingly  augmented  aetivity  of  itjit  nutritive  proccssoB.  In 
rare  iusUincea  the  occurrence  of  pregnancy  seems  to  arrest  tlie  devel- 
opment of  the  local  and  general  symptoms  referable  to  the  canwrous 
growth.  In  the  majority  of  cases  the  neoplasm  does  not  interfere 
with  the  completion  of  normal  utero-gestation,  although  abortion  or 
premature  delivery  is  a  frequent  result  of  its  develojiment  These 
issuea  of  pregnancy  are  most  frequently  determined  by  cancerous  tu- 
mors whose  progress  has  iiivmled  the  higher^  snprnvaginal  portions 
of  the  c^r^'ix,  and  is  probably  occasioned  by  the  intorfcR'nce,  on  the 
part  of  the  neoplasm,  with  the  normal  process  of  ut'^rine  growth  and 
expansion.  The  traction  exerted  by  the  enlarging  cervix  upon  Uie 
unvicMing  tissues  of  the  tumor  may  also  produce  a  solution  of  their 
oonrinuity,  and  give  rise  to  formidable  haemorrhage.  In  very  excep- 
tional caties  uterine  CArcinoma  soents  to  protract  the  period  of  gestation 
far  beyond  its  normal  limits,  in  which  case  the  foetus  dies  and  under- 
gocd  the  changes  usual  in  retention. 

2.  In  Parturition  and  thf  Puerperal  Sfate. — If  the  cancer  be  oon- 
6not]  to  the  lower  margin  oif  the  cervical  canal,  the  expansion  of  the 
latter  is  not  materially  interfered  with,  and  delivery  may  be  safely  and 
speedily  aeconipiished.  If,  however,  the  morbid  process  has  involved 
the  entire  portio  vaginalis,  or  has  even  extended  quite  to  the  oe  inter- 
num, the  iuelai^tic  tissue  of  the  cancerous  growth  has  replaced  the  ex- 
pansile muscular  fibers,  and  an  opening  of  sufficient  caliber  for  the 
{Hussage  of  the  fwtus  can  only  l>e  producotl  by  nipturo  and  contusion 
of  the  degenerated  and  unyielding  cervix.  The  immeiiiatc  result  of 
such  a  laceration  is  violent  haemorrhage,  which  is,  however,  quite 
amenable  to  treatment  The  consequence  of  the  excessive  preiBure 
tn  which  the  cervix  U  subjected  during  labor  is  necrosis  of  the  con- 
tused tissues,  wliich  is  frequently  followed  by  fatal  8ej)ticffmia. 

The  diagnosis  is  ocoomplislied  by  the  same  means  which  are  em- 
ployed in  the  detection  of  cervical  cancer  in  the  unimpregnated  con- 
dition. 

The  prognosis  is  doubtful  for  both  mother  and  child.  The  latter 
is  imperiled  by  its  liability  to  premature  expulsion,  and  by  the  me- 
chanical otwtruction  to  it«  birth  produced  by  the  tumor.  The  moth- 
er's life  is  not  only  shortened  by  the  rapidity  of  the  cancorous  growth 
nsnally  indticed  by  pregnancy,  but  is  jeopardized  by  her  increased  lia- 
bility to  abortion,  ;*o*/-;M/7w/rt  hemorrhage,  and  puerperal  fever. 

Tyfatment. — During  pregnancy,  in  cases  where  the  disease  is  con- 
fined to  the  cervicul  portion,  either  amputation  or  excision  should  be 
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performed.  The  time  selected  for  o[)emtion  \b  tisunlly  the  fourth 
month.  Abortion  docs  uol  necessarily  follow.  In  arlvano*.'*!  stagot* 
where  the  carcinomatous  process  has  invaded  the  contiguous  tisBuot, 
operative  interference  should  be  postponed  until  the  end  of  gestation. 
Just  in  proportion  as  the  outlook  for  the  mother  growa  qoeatiotiiLblje, 
the  interests  of  the  child  rise  in  importance.  An  extensiro  remo^*ai 
of  diseased  tisane  during  i)rc^iancy  exposes  the  mother  to  the  imme- 
diate dangers  of  premature  labor  and  suhdequeut  septicaemia.  Upon 
the  advent  of  lahor,  if  the  child  he  living,  and  the  upper  vaginal  lii»- 
8ue8  are  largoly  involved,  the  C:eaarean  section  or  the  Porro  o|)ertttii>a 
certainly  holds  out  the  hope  of  saving  one  life,  and  probably  does  not 
grcjitly  increase  the  peril  to  which  the  otlior  is  cx|)osed.*  Dr.  Fonlvcv 
Barker  stated  that  he  met  with  three  coses  of  spontaneous  deliverr 
where  the  cervix  was  carcinomatous,  in  all  of  which  the  mother  nir- 
vived  the  childbe<i  period.  Such  good  fortune,  however,  is  neceflsarily 
rare,  and  is  only  likely  to  result  in  patients  whoso  tissues  arc  but  mod- 
erately affected.  Frommcl  f  reports  a  case  from  the  Berlin  Clinic 
where,  the  child  being  dead,  8chrocdcr  brrjke  away  with  hi»  hands 
largo  masses  of  the  neoplasm,  and  thus  provided  a  passage  of  sufficient 
size  to  permit  the  extraction  of  tlie  child  by  Tension.  The  patient  vm 
discharged  on  the  tenth  cUy,  but  died  a  few  days  after.  AJfred  Con- 
ner {  recommends  that  labor  be  allowed  to  pnxx'cd  until  daugeroui 
symptoms  call  for  active  measures,  or  the  limit  of  physiological  dilata- 
tion is  reached'  Then,  if  the  vagina  is  not  too  oxteiLsively  implicated, 
by  meanit  of  incisiuns  and  the  partial  extirpation  of  the  diseased  muf 
with  the  galvauo-cftustic  wire,  the  thermo-cautery,  and  votstlta  fortfps, 
room  should  bo  made  for  theextracti<in  of  the  chilil  by  forceps,  or  after 
version.  Of  four  casea  thus  treated,  the  mothers  all  recovered  Imm 
the  immediate  effects  of  the  o{>eration,  and  three  of  the  children  were 
born  living, 

III.  Ovarian  Tumors. — 1.  In  Prfgnanaj. — Ovarian  turaorB,  par- 
ticularly those  of  the  cystic  variety,  are  quite  often  eucounteTvd  as 
complications  of  pregnancy.  They  usually  antedate  conception,  but 
may  make  their  appearance  during  pregnancy.  TTtero-gestaiion  often 
favors  their  develnprnent  by  increasing  the  general  vascularity  of  the 
pelvic  viscera,  although  an  arrest  of  growth  and  an  actual  retrogrwB* 
ive  metamorphosis  of   the  tumor  seem  to  be  the  oeca^ional  effect  d 

•  IXexmax  (Tran?.  of  the  Obstct.  Soc.  of  London,  toL  xx.  p.  101>  rpports  twelve 
Cipsarcan  operations,  with  four  recoveries.  In  a  cue  reported  by  the  author  in 
1887,  the  patient  li^'ed  two  months  after  the  Cfisarean  section,  and  then  suecamM 
to  tho  ravages  of  the  cancerous  affection.  The  child  has  thriven  up  to  date— 1^ 
I>copold  has  performed  the  Pf»rrn  operation  twice  for  carcinoma  with  aticoew. 

f  FitoHMKr>.  Ziir  o)M!rat.  Tlicrapiti  d.  (.'ervix-Corcinomfi  in  d.  Comphcaiion  nul 
OraviditJlt,  Xtschr.  f.  (Jehiirt-'h.  und  Uynaek..  Bd.  v,  p.  158. 

J  G»NSKii.Zur  Therapie  der  Jurch  Carcinom  des  Uleniscompltcirten  Schwln^^ 
schafl  und  Gcburt,  Ztschr.  f.  Ueburt^h.  nnd  Qynaclc,  vol.  x,  p.  7. 
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intercurrent  conception.*  This  retrogpeasive  prooesB  affects  only  cys- 
tit!  tumors,  and  may  n'snlt  from  the  uterine  presstire,  whicli  facilitatt?^ 
the  absorption  of  their  contents.     After  delivery  the  cyste  present  tm 

{piUpAtion  a  relaxed  and  Huhby  condition.  The  natural  tension  of  the 
tumor  is  soon  restored  by  the  secretion  of  additionnl  flui<l,  except  in 
th(js«  nire  cases  in  wliich  the  compression  of  the  gravid  uteruB  Beeum 

[to  initiate  a  permanent  process  of  retrogression  and  absorption. 

Wernich  f  advanced  the  opinion   that  the  assumption  by  benign 

[ovarian  tumors  of  a  malignant  character  is  determined  by  the  occur- 
rence of  pregnancy^  and  SpiegelbergJ  regards  this  transition  as  posi- 
tively eatablished.  The  ovarian  tumors  under  consideration  may  be 
bilateral.  If  they  bo  of  moderate  dimensions,  they  may  not  interfere 
with  utero-gcstation  or  delivery,  except  by  a  slight  aggravation  of  the 
nsnal  disturbances  attendant  upon  pregnancy.  An  ovarian  tumor  ia, 
however,  liable  to  occasion  abortion  or  premature  <ielivery  if  it  he  con- 
fined by  adhesions  to  the  pelvic  cavity,  or  be  closely  connected  to  the 
utems.  Under  these  circumstainces,  abortion  insults  from  interference 
on  the  part  of  the  new  growth  with  the  natural  uterine  expansion,  or 
from  the  retroflexion  which  it  induces.  In  rare  instaiiccs  a  rotation 
of  the  cyst  upon  its  axis,  followed  by  strangulation  of  its  jiedicle,  is 
observed-  This  deplorable  acciflont  leads  to  a  lethal  issue  by  shock, 
hy  gangrene  of  the  cyst  and  conscfiuent  scptira-mia,  or  by  haemorrhage 
into  the  tumor  and  the  peritoneal  oavity,  followed  by  peritonitis.  The 
rationale  of  the  morbid  jdienomcna  referable  to  tumors  of  larger  size 
is  entirely  different.     These  tumors  do  not  often  occasion  abortion  or 

^premature  delivery,  but  gravely  complicate  the  later  periods  of  prog- 

■aancy  by  means  of  tho  pressure  which  they,  in  common  with  the  gravid 
uterus,  exert  upon  the  abdominal  and  thoracic  viscera.  Ascites  and 
dyspnoea  are  the  chief  results  of  the  augmented  iutru-ubdominul  ten- 
iiou.  CEdeuia  of  the  lower  extremities  is  often  observed.  The  ova- 
rian cyst  fM)motimes  niptures  and  produccfi  fatal  colIai>se,  jwritonitia, 
or  septicemia.  The  escaped  cystic  fluid  may,  however,  be  absorbed, 
and  pregnam^y  reach  a  natural  termination. 

Diagnoxis. — If  the  ovarian  tumor  be  of  small  size,  it  may  be  com- 
pletely masked  by  the  growing  utems,  or  may  be  mistaken  for  a  por- 
tion of  the  latter.  If,  on  the  other  hand,  the  surface  of  the  tumor  be 
irregular  and  nodular,  the  utems  may,  at  an  early  i>eriod  of  pregnancy, 
itwlf  bo  regarded  as  a  part  of  the  cyst.  Palpation  and  auscultation 
will,  however,  usually  alT(»nl  satisfactory  diagnostic  |H)ints  <if  differen- 
tiation. Rspcrially  the  softness  of  the  pregnant  uterus  contrustd  with 
the  tense  condition  of  an  ovarian  cyst.  Moreover,  the  abeenoe  of  the 
menses  in  patients  with  an  (»varian  tumor,  and  an  unusually  rapid  in- 

*  .ScnmoKDRR,  liplirhiich,  p.  JW>(1. 

f  SVK».virn,  Boitr.  z.  OcbHrUh.  u.  Grn.,  Bd.  ii,  p.  143. 

X  SrtEOELDEna.  Ijchrbuch,  p.  *297. 
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crease  in  the  dimonsions  of  the  abdomen,  bIioqIcI  awaken  the  nt^icion 
of  combined  pregnancy  and  ovarian  tumor. 

2.  In  Partitritkm  and  //w  Puerperal  State, — T)»e  daogert  result- 
ing in  parturition  and  tho  puerperal  state  from  ovarian  tumors  com- 
plicating; prei?iiancy  are  twofold,  and  consist  {a)  in  tho  obntructiou 
to  labor  which  tlicy  occasion  and  {b)  in  the  rosultti  uf  the  morbid  pro- 
cessor determined  in  the  ueoplasme  themselves  by  the  cxcoaeiTB  prasft- 
urc  of  the  Hurrouudiug  tissues. 

(a)  If  tho  ovarian  tumor  is  confined  within  the  true  pelria  in  such 
a  way  as  to  render  its  spontaneous  or  manual  disijlueenieul  impossible, 
it  may  offer  a  mofit  serious  impediment  ix>  the  exjjul&ion  of  tlie  fu'tug^ 
Dermoid  cysts  manifest  a  more  decided  tendency  to  contract  adhotiona 
in  the  pehis  than  other  ovarian  tumors,  and  afTord  on  this  account,  as 
well  a«  because  of  the  greater  consistence  of  their  contents,  n  worse 
prognosis  than  any  other  variety.*  Obstructed  labor  more  fn»riuently 
results  from  tlic  presence  of  small  than  from  that  of  largo  ovarian  tu- 
mOFHf  since  the  latter  oftoner  escape  into  the  abdominal  cavity  during 
pregnancy,  and  are  unable  at  any  subsequent  period  to  effect  an  en- 
trance into  the  true  jwlvis. 

(h)  Even  if  the  obstacle  offered  to  parturition  by  an  ovarian  tu- 
mor be  trivial,  the  changes  induced  in  it^  own  substance  by  the  ptf- 
turieut  act  may  be  pro«iuotive  of  very  serious  results.  The  preemre 
and  tnu;tiou  exerted  upon  the  pedicle  of  the  cyst  are  often  bo  seven- 
as  to  produce  its  strangulation,  followed  by  necrosis  of  the  tumor, 
with  consequent  septic  poisoning.  Rupture  of  the  sac,  with  its  fatal 
consequeuces,  may  also  occur,  or  such  severe  contusions  of  tlie  tumor 
may  be  occudioned  by  excessive  pressure  as  to  result  in  gangrene  of 
its  entire  mu^.  Tho  development  of  tho  foetus  is,  as  a  rule,  not  inter- 
fered with  by  ovarian  tumors.  Tho  latter  manifest  a  tendency  to  very 
rapid  development  iu  the  puerjienil  state,  except  in  those  rare  caA** 
characterized  by  permanent  retrogressive  metamorphosis  and  alworp- 
tion. 

Ovarian  tumors  are  a  dangerous  complication  of  pregnancy  and 
labor.  Jetter  collected  215  cases  with  64  deaths.  Fortunately,  how- 
ever, tho  results  of  ovariotomy  are  as  favorable  in  the  pregnant  as  iii 
the  non-prognant  state.  The  operation  docs  not  necessarily  interfere 
with  the  continuance  of  gestation.  8o  soon  as  the  existence  of  an  ova- 
rian  tumor  is  re<;ogni2ed,  therefore,  in  a  pregnant  woman,  it«  imme- 
diate removal  is  indicated.!     When  the  time  is  a  matter  of  election  the 

*  S«:HHOKt)l!R,  op.  Cit.,  p.  Wl. 

f  Olsuausex  (Kmnkheiton  Utr  Ovaricn)  1888,  collected  68  openition«  perfnrroe<f 
by  44  n(>orfili)rs.  There  ware  eight  deathii.  four  of  which  took  pUvc  t)rfopp  ihciUjn 
of  atitisepsis.  Oltthftuseu  operated  fourteen  lirni>!^.  Fmir  of  tho  molhvn  Kbiirlc^ 
ami  tw<>  (tii-<!.  SriiROEDKR  {Vide  Slrtity.  Ztschr.  fdr  O^h.  ntid  GyiiAek^  vol.  sil.p- 
!J8H)  nperflted  ftmrleoii  times.  All  the  mothers  recovered.  Twelro  of  the  cbildn<n 
(including  twins)  went  to  term.    Spencer  Well^  operated  ten  timeB.    Ninfl  woumh 
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operation  should  be  performed  early  in  pref^nuntty.  In  the  later 
months  the  conditions  are  less  favorable,  owing  to  the  exce8si%*e  vascn- 
larity  of  the  pelvic  organs  and  the  consequent  development  of  the  ves- 
aels  in  the  pedicle.  Pippingskold,  however,  operated  fluocesef  ully  upon 
a  woman  seven  hours  before  the  birth  of  a  full-terra  child. 

The  alti-mative  of  ovariotomy  consists  in  abiding  tiie  end  of  preg- 
nancy^and  then,  when  the  tumor  inierforcj^  wiUi  the  birth  of  the  child, 
in  pushing  it  upward  above  the  pelvis  or^  f:uling  after  rejwated  effort, 
in  puncture  of  the  cysL  The  cul-de-sac  of  the  vagina  affords  generally 
the  most  convenient  point  for  the  introfluction  of  the  trocar.  The  beat 
time  for  hipping  is  during  the  existence  of  a  pain,  when  the  cyst  ia 
rendered  tense  by  pressure. 


ABNORMALITIES  OF  TUE  F(ETVS  WIIICH  OFFER  AN  OBSTRUG- 

■  TJON  TO  DELJyJiRY, 


CHAPTER  XXIX. 


Premature  oi«ifi<^-ation  of  the  cnintuin.^Hydroc«phalns,—BDcepha1occlc.— Hydro- 
thorax.— A(K'U«:*.—<ithfr  «itii*es  of  Hbdomitial  distention. — Tumors  of  ih(-' trunk. 
— ^Moiistrtwiiies.— DouIiIh  monsters. — Aoanliaci. — A ticuccpliiilous  monsters. — 
Abnannal  positions. — Spontiincous  vernon. — Spontaneous  eroiution. 

I.  Fktal  Diseases  which  obsteuct  the  Expulsion  op  the 

IIeaij. 

Premature  Osslfloatioii  of  the  Fetal  GraniunL — This  condition  is 
oharacterixed  hy  the  complete  or  nearly  complete  closure  of  the  fonta- 
nelles.  The  head,  therefore,  loses  ita  compressihility,  and  no  lonj^er 
undergoes  those  changes  of  form  which  constitute  so  iinportant  a  part 
in  the  mechanical  processes  of  delivery.  As  the  anomaly  is  apt  to  in- 
terfere with  hrain  development  in  infancy,  the  late  Dr.  John  E.  Blake* 
Advocated  early  perforation  whore  the  interests  of  the  mother  had  to 
be  consulted.  As  I  liare  never  met  with  this  form  of  dystocia  in  a 
large  number  of  instrumental  deliveries,  I  can  not  bat  regard  it  as 
extremely  uncommon. 

HydrocephaltiB. — Congenital  hydrocephahis  of  sufficiently  niarked 

developmrnt  to  constitute  an  imiJcdimcnt  to  parturition  is  compara- 

. lively  rare,  occnrrin^,  according  to  the  statistics  of  Madame  I^a  Oha- 

pelle,f  only  fifteen  times  in  43,545  deliveries.     It  consists  usually  in  a 

acrouB  effusion  confined  to  the  cerebral  ventricles.    The  effusion  may, 

rrooTercd  and  went  to  term.     A.  Martin  reports  three  orariotomieB,    The  mothers 
tvcoTcrvil.     Prcpiancy  was  not  interrupted. 

*  BI.AKC,  Am.  Jour,  of  OhstoL,  vol.  ii,  1879,  p.  330. 

t  SfiKGKLBHBO,  Lchrbuch.  p.  525. 
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however,  according  to  Jaccoud  and  Ha1to}>ean/  be  situated  in  the 
meshes  of  the  pia  mater,  in  the  oorebral  parenchyma,  in  the  subarach- 
noid (ufcviiy*  or  between  the  arachnoid  and  tlic  dura  mater. 

Etiology. — Tho  etiologi<;nl  factors  of  the  disease  ha%'e  not  been  (»- 
certaiued,  ullhough  Herrgottf  assumes  an  invariable  causative  n^latiuu 
between  coexisting  cretinism  and  hydroce]>haluB. 

Morbid  Anatomy. — The  accumulated  serum  compreaaea  the  rerebni! 
parenchyma  and  produces  dilatation  of  the  cranial  cavity,  which  may 
become  excessive.  The  cranial  bones  become  abnormally  thiu,  being 
ill  some  inatancea  no  thicker  than  parchment.  Their  continuity  may 
be  interrupted  by  apertures  of  vjirying  size,  through  whieh  the  con- 
tenUi  of  the  cranium  may  protrude,  constituting  an  encephalotx-Ie. 
TIio  skull  is  of  disproportionate  magnitude  us  compared  with  the  fnre, 
Tho  head  may  attain  the  dimensions  of  that  of  an  adult  The  fore- 
head is  prominent  and  bulging,  the  sutures  are  widely  open,  and  the 
foutanelles  of  large  dianieter.  The  body  of  the  foptus  is  usmilly  well 
developed,  and  of  a  size  corresi>onding  to  the  existing  period  of  preg- 
nancy, although  spina  biSda  and  other  malfonnatious  may  coeidjit 
llydramnion  frefjuently  comi)licate8  hydrocephalus. 

Diagnosis. — Cystic  tumors,  spina  bilida,  enceplnilocele,  and  the 
skull  of  a  macerated  ftetus,  are  most  frequently  mistakeu  for  hydro- 
cephalus. The  differential  diagnosis  is  based  upon  different  si^is,  ac- 
cording to  the  position  and  presentation  of  the  foetus.  If  the  head 
present  and  be  still  above  the  superior  strait.,  abdominnl  palpation  may 
sometimes  detect  a  large,  rounded,  and  hanl  tumor  above  the  paben, 
while  au»!ultation  discovers  the  maximum  intensity  of  the  fetal  cardittc 
sounds  above  the  umbilicus.  The  abdomen  is  unusually  distendc<].  If 
tho  hewi  has  descended  somewhat  into  the  pelvic  cavity,  palpation  prr 
vatjinam  reveals  a  fluctuating  sac,  which  l>ecomeH  notably  tensi^  during 
the  pains.  In  the  interval  between  the  uterine  contractions,  the  broad 
foutanelles,  the  thin  bones,  and  the  wide  sutures  are  readily  felt 
These  signs  may,  however,  fail  if  the  cranial  bones  be  thick  and  th« 
sutures  alreatly  ossified.  In  this  case  the  disproportion  between  th« 
forehead  and  fiu^e,  the  bulging  frontal  bone,  and  the  prominence  of  the 
superciliary  ridges  are  important  aids  to  a  diagnosis.  If  tho  mem- 
branes he  ruptured,  the  hairy  scAlp  may  be  felt.  Tho  diagnosis  is  easier 
when  the  cranial  cavity  is  not  greatly  distended.  In  case  of  a  breech 
presentation,  the  diagnosis,  which  is  then  more  dithcult,  must  chiefly 
rest  upon  the  detection,  at  the  fundus,  of  a  tumor  larger  than  the  nor- 
mal fetal  crauium.  The  previous  occurrence  of  hydrocephalus  in  thf 
same  subject  and  feeble  fetal  movements  may,  in  this  instance,  slightlr 
facilitate  the  task  of  the  diagnostician. 

*  Konr,  diet  de  m^d.  et  cbfr.  prat,  vol.  xiii,  ariiele  Eiit'^phale,  p.  151. 
f  IIerkoott,  Des  mal  foetal,  q.  pourcnt  faire  obstacle  i  t'acCDuch.,  i^uia,  1878. 
p.  13. 
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Meohauism  of  Delivery. — Tho  course  of  parturition  is  sometimea 
not  niiitt'rially  impeded  even  by  a  largely  developed  hydrocephulic  fa*- 
tna.  This  may  be  duo,  if  the  bones  be  attenuated,  to  the  ready  mold- 
iug  of  the  fctul  erauiuni  tu  the  pelvis,  or  to  rupture  of  tho  head  and 
e«ca|)o  of  ihe  serum,  which  event  occurs  chiefly  in  breech  presentations. 
The  preseutution  nmtorially  affect*  the  course  of  deliver)-.  If  tho  head 
be  forcetl  with  its  greatest  circumference  against  the  superior  strait, 
it  adapts  itself  less  readily  to  the  pelvis  than  when  it  impinges  later- 
ally or  obliquely  on  the  ptdvic  entrance.  The  difficnlties  of  delivery  are 
increased  if  tlic  cranial  lK)ne8  be  firm  and  thick,  or  the  sutures  ossified. 
Breech  presentations  are  favorable  to  a  speedy  delivery,  in  that  the 
hcMul  is  snbjected  during  its  doitcent  to  more  equable  pressure  by  the 
pehic  parietes,  and  therefore  assumes  a  conical  shape  best  adapted  to 
insure  its  easy  expulsion.  Spontaneous  delivery  is,  however,  rare.  In 
tlie  vast  majorit)*  of  cases  operative  interference  becomes  necessary. 

Prognosis. — Tho  child's  life  is  usually  sacriflcod  if  tho  anomaly  be 
sufficiently  marked  to  considerably  protract  parturition.  Even  if  tlie 
child  be  bom  alive,  it  will  probably  succumb  at  an  curly  period  of  ex- 
tra-uterine life.  The  prognosis  with  reference  to  the  mother  depends 
largely  upon  the  time  at  which  obetetrical  aid  is  extended,  and  upon 
the  nature  of  the  remedial  mensurcs  adopted.  If  the  labor  bo  too  long 
protracted,  vesico-vaginal  fistula  may  result  from  pressure  of  the  fetal 
heftd,  or  the  mother  may  die  from  exhaustion  or  from  rupture  of  the 
uterus.  Kupture  of  the  uterus  is  comparatively  frequout,  having  oc- 
curred in  sixteen  out  of  seventy-four  cases  of  hydrocephalus  collected 
by  Thomas  Keith.  The  laceration  usually  occurs  in  the  vicinity  of 
the  cervix,  but  is  often  located  at  tho  fundus  uteri.  The  treatment 
consists  in  puncturing  the  \uhu\  with  a  fine  trocar  and  allowing  the 
fluid  to  escape.  If  practicable,  the  child  should  be  subsequently  turned 
and  extracted  by  the  feet.  The  forceps  is  useless,  as  it  can  not  be 
made  to  take  a  firm  hold.  If  version  is  found  to  l>e  attended  with  dif- 
ficnlly,  the  opening  should  be  enlarge*!,  and  the  head  extnuitt-d  with 
the  cranioclasU  If  the  child  is  extracted  by  the  breech  without  pre- 
viona  perforation  of  the  head,  in  cases  of  difficulty,  Tamier  recom- 
mends section  of  the  vertebral  column  and  the  withdrawal  uf  the  cra- 
nial fluid  by  means  of  an  elastic  catheter  passed  to  the  brain  through 
the  spinal  canal. 

Congenital  Encephalocele. — This  abnormality  of  the  fetal  craninm 
consists  in  the  aociimulatioM  beneath  the  sculp  of  cephalic  fluid,  with 
or  without  an  investment  of  meningeal  or  of  cei-ebral  tissue.  The  sac 
containing  the  fluid  is  attached  to  the  craninm  by  a  pedicle  of  varying 
length  aud  form.  The  ai>erture  through  which  the  fluid  originally 
contained  within  tho  cranium  finds  exit  may  be  produced  by  attenn- 
atiou  of  the  cranial  bones  attendant  upon  hydrocephalus,  or  may  be 
due  to  arrested  development.     In  some  instances  the  encephalocele  is 
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found  Ptill  coinrnnnicating  with  the  uruniul  cavity  through  its  pediclei 
but  in  Dthora  the  latter  is  impervious.  Enccphiiloccloa  vary  in  «i» 
from  liiirdiv  pt-nx^ptible  sacs  to  tumors  of  larger  circumferene*?  than 
the  cmiiium  itself.  They  may  occupy  any  part  of  the  periphery  of 
the  head,  but  are  most  frequent  in  the  frontal  and  occipitJil  regions^* 
Tlie  head  may  itself  be  hydrocephalic  or  normal.  The  cause  of  Ibe 
anomaly  in  question  is  not  definitely  known,  but  is  inferred  to  bv  t»f 
inflammat^trj'  nature. 

Encephalocolea  rarely  obstruct  delivery,  because,  their  moat  fr^ 
qnent  seat  being  in  the  froutftl  or  occipitul  region,  tlioy  aro  expelled 
either  before  or  after  the  head.  Their  presence  seems  to  determine 
nutritive  rimngcs  in  the  cranial  bones,  wliereby  the  lattor,  being  ren- 
dered softer  and  more  yielding,  are  more  readily  expelled.  The  amount 
of  obstniction  caused  by  the  encophalocele  will  reach  its  maximam 
when  the  size  is  large,  the  pedicle  short,  and  the  scat  lateral ;  but  simple 
puncture  usually  sutfieos  to  evacuate  the  snc,  and  obviates  further  diffi- 
culty. The  prognosis  for  both  mother  and  child  is  far  bettor  than  in 
oases  of  c(mgeuit4il  hydrocephalus. 


n.  Abnormal  CoxuiTtoxs  of  the  Forrts  wnicn  obstruct  tbb 

Expulsion  of  the  TursK. 

Hydrothorax,  unattended  by  serous  effusion  into  any  other  of  the 
eloeed  cavities  of  the  body,  is  infrequent,  and  when  present  is  rarely 
of  sufficient  extent  to  offer  any  impediment  to  delivery.  Rpiegelberg 
encountered  only  one  such  case,  and  refers  to  but  two  others  ub<icrvt<l 
by  Hohl.t 

AsiMtes,  although  more  frequent  than  hydrothorax,  ordinnrily  con- 
stitutes an  infiignifieant  obstruction  to  parturition,  on  account  of  the 
yielding  character  of  the  abdominal  walls  and  the  small  anionut  i-f 
fluid  usually  present  It  has,  however,  in  some  inatauces  luurkc-dly 
retunlcd  deUvery-t 

Ascites  and  hydrothorax  are  more  frequently  associatiK]  than  iso- 
lated, unii  present,  when  combined,  no  inconsiderable  obstruction  to 
delivery.  Pericardial  effusions  of  varving  magnitude  may  exist  siraul- 
tanoously  with  either  or  both  of  the-se  affections.* 

The  size  of  the  fetal  abdomen  may  be  so  much  angmontod  by  dis- 
tention or  enlargement  of  its  viscera  as  to  obstruct  labor.  Among  the 
causes  of  nlHlomiiiul  distention  from  this  source  may  be  citod ; 

(a)  Cystic  degeneration  of  the  kidneys;  J  {b)  dictation  of  the  uri- 

*  IIcuauoTT,  op  fit.,  p.  121.  4  SriEocLVcao,  Lehrbucb,  p.  689. 
t  Maktin.  Monfttttschr.  f.  Oeburt^k.,  BiL  xxvii,  18C0,  p.  38. 

•  IltcaRGOTT,  Op.  cit.,  p.  155. 
I  CrsiKiNS,  Dublin  Jour,  of  Med.  Sci.,  May.  1873,  p.  ^9;  Vosa,  Monttisrhr.  f. 

Gcbun^k.,  Bd.  xxvii,  18«6.  p.  28;   Kamzow,  Jhid.,  Bd.  xiii,  1860.  p.  188;  Wbq- 
BcaELUER,  Jbtd^t  Bd.  xxTii,  1864f,  p^  37. 
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nary  bladder;*  (c)  dilatation  of  the  ureters ;t  (f/)  fibro-cystic  degon- 
emtiun  of  a  tcstiolo  still  roUiinod  in  tbu  alrtlomen ;{  (c)  enlargLiiiont 
of  the  livor,  due  to  degenerative  processes;*  (/)  eiilargemt'iit  of  the 
ntvnis,  pHKluoed  by  swTetions  accumulated  in  its  cavity,  the  cervix 
beiug  iuiperuieablc;  I  {ff)  etilargeuient  of  the  puuereaa;'^  (It)  eninrge- 
nicut  of  the  spleen ;  0  (*")  one  ftetus  inolnded  within  another.  In  this 
case  one  foetus  is  completely  invested  by  the  integument  of  the  other, 
and  is  attached  to  the  hitter  by  a  pedicle,  which  is  usually  inserted 
either  iu  the  saoro-coccygeal,  perinealf  or  cervical  regions.  ^  A  cuae 
of  extensive  anajtarca  of  the  fcetus.  characterized  by  the  peculiar  gelati- 
nous milure  of  tlie  fluid  contained  iu  th<i  mibiMitaneous  e-cthilar  tiasue, 
id  reported  by  Keiller  U>  have  produced  dystocia.  Emphysema  of  the 
entire  fetal  trunk  may  result  from  putrefaction  occurring  in  tlie  tiBsucs 
of  a  child  retained  for  sorao  time  in  u/ero  after  the  escajve  of  the  am- 
niotic fluid.  'I'lie  putrefactive  processes  owe  their  origin  t*:i  the  en- 
trance of  air  witliin  the  ulerui*.  The  gaseous  producta  of  decomposi- 
tion are  developed  in  all  the  fetal  tisv^tues  and  in  the  cavities  of  its  body. 
The  skin  is  distended,  tmnKlucent,  and  glistening.  It  crepitates  on 
pressure,  and  gas  e8ca{)0S  from  iucisious  carrieil  through  the  cuticle. 
The  trunk  and  extremities  are  largely  increased  in  volume,  and  their 
augmeDte*d  size  offers  an  obstacle  te  delivery  which  the  uterine  forces, 
probably  already  exhausted  by  prolonged  erpuUive  cfTortSt  can  not 
overcome.  In  Buch  cai<es  the  bulk  of  the  child  ahould  be  diminisheii 
by  punctures  of  the  Hkin  to  allow  the  gases  to  escape,  and  when  the 
head  presents  it  should  be  eitraoted  with  the  ccphalotribe.  Tractions 
upon  the  extremities  are  liable  te  be  followed  by  their  separation  from 
the  trunk. 

Tumors  developed  in  different  partes  of  the  fetal  trunk  may  disturb 
parturition.  The  most  frequent  site  for  these  tumors  is  the  sacral  and 
perineal  regions,  where  thoy  are  developed  between  the  sacmm,  the 
coccyx,  and  the  rectum.  Their  size  varies  from  that  of  a  small  wal- 
Tiot  to  that  of  the  fetal  cranium  at  term,  and  it  may  even  exr-eed  thest? 
dimensions.  The  tumors  may  be  either  c}-8tic,  fatty,  vascular,  carti- 
laginous, osseous,  or  carcinomatous.  So-called  cysto-hygromata  are 
also  frequently  observed  in  this  situation.  Similar  neophwma  may  Ix^ 
located  in  the  axilla,  upon  the  pectoral  rausclea,  and  in  the  anterior  or 

•  WniTTAKEB,  Am.  Jour,  of  Obsti-f..  to!,  iii.  IH7I,  p.  38tt:  Duncau,  Edinburgh 
Mi-d.  Jour..  Anjrunt.  1870.  p.  Hi3;  Hart.maxn.  Mon«t**c-.hr.  f.  Geburt^k.,  Bd,  xxvii. 
1866.  p.  273;  Rose,  Ihtd..  IM.  xxv.  1865.  p.  42;! ;  l>i-snAU.<iKW,  Ath*.  f.  Oynnrk..  Bd. 
U.  p.  280:  KRi.sT.iLLER,  Monatsschr.  f.  GoburUk,,  Bil.  xxvii,  1866,  p.  166;  nECKKK, 
J^id..  Bd.  xviit.  I86I,  p.  373. 

f  Ahlkeld.  Arch.  f.  Oynaek^  Bd.  ir,  p.  161. 

X  RiWEBs.  Am.  Jour,  of  <:»hf<tet.,  voL  li.  p.  636. 

■  SHROEDER,  Lt'brbuch,  p.  634,  |  Qervts,  Obstet,  Tmns.,  toI.  r,  p.  284. 

*  Martin.  MouiU*e«cbr.  t.  Geburtsk.,  Bd.  xxvij,  i«CO.  p.  28. 

^  Voas,  op.  cit.j  p.  26»  %  Hekhuott,  op  cit.^  p.  ti66. 
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poaterior  cervical  regions.  Spina  bifida,  when  accompanied  by  the 
formation  of  a  large  tiydrorachitic  sao,  constitut^a  anothtr  form  of 
congenital  fetal  tumor,  arn!  ii*  most  frequontlv  ob.sen'ed  in  the  luiubo* 
sacral  region.  Ectopia  of  the  abdominal  viscera,  lieraiais,  hydatid  cyste, 
and  encysted  neoplasms  of  the  abdominal  walU  Bometimce  constitate 
tumors  sufficiently  extensive  to  impede  parturition.  We  may  abo  cite 
anchylosis  of  the  fetid  joints,  adhesions  of  the  cxtremitieB  to  the  trunk 
or  to  one  another,  and  rigor  tnoriis,  as  rare  abnormalitiea  which  inter- 
fere with  that  pliability  of  the  child  requisite  for  its  adaptation  to  th« 
partnrient  canal,  and  finally,  adhesion  of  the  feotus  to  tlie  placenta  or  to 
the  uterine  pariet«s  as  causes  of  dystocia.* 

Diagnosis. — -An  accurate  dilTerential  diagnosis  between  those  varied 
morbid  conditions  can,  as  a  rule,  only  be  made  after  delivery.  If  en- 
largement of  the  trunk  be  present,  the  head  or  breech  is  bom  without 
dilBeulty,  but,  the  progress  of  parturition  being  then  completely  ar- 
rested, an  investigation  ejisily  revoaU  the  existence  of  an  abnormally 
large  trunk.  A  hydrorachittc  sac  is  liable  to  be  mistaken  iu  a  breech 
presentation  for  the  fettd  membranes.  Its  consistence  is,  however,  not 
altered  by  the  occurrence  of  uterine  contractions,  and  no  fehil  p«rts 
are  felt  beneath  the  membnme,  which  is  fonnd  to  be  continuone  with 
the  fetal  cutaneous  surface. 


III.  Monstrosities. 

Dystocia  ia  more  frequently  produced  by  double  monstrositieft  tlian 
by  any  other  variety.  These  arc  divided  by  Veitf  into  three  ]>riucip&l 
classes,  characterized,  respectively,  by — 1.  Incomplete  double  forma- 
tion of  the  upper  or  of  the  lower  extremities;  2.  Two  separate  bodid 
united  either  by  their  upper  or  by  their  lower  extremities;  3.  T»r> 
separate  bodies  attached  to  each  other  either  by  their  abdomintJ  or  by 
their  dorsal  surfaces. 

Diagnosis. — The  difforcntial  diagnosis  of  the  individual  deformitiw 
is  usually  impossible  in  the  earlier  stages  of  parturition.  Even  in  the 
succeeding  stages  it  is  difficult,  since  separnte  twins  may  present  esson- 
tiully  the  same  phenomena.  The  diagnostician  will  derive  some  assist- 
auoe  from  the  facts  that  certain  women  seem  predisposed  to  the  devel- 
opment of  double  monsters,  and  that  certjiin  smaller  and  easily  recog- 
nizable deformities  of  ilie  extremities  (as  club-foot)  are  often  merely 
complications  cf  more  important  ones,  and  serve  to  indicate  the  exiit* 
ence  of  the  latter.  The  family  history  may  furnish  valnable  assistance, 
inasmuch  as  the  deformities  under  consideration  are  sometimes  heredi- 
tary. Double  monsters  are  most  frequently  observed  in  multipane; 
but  this  fact  is  referred  by  Veitf  to  the  relative  numerical  prepond«r- 

•  WiiiTTAKBR,  Am.  Jour,  of  Obstot..  vol.  iii,  1871.  p.  247. 

f  Vkit,  Volkmann's  Sjiram].  klin.  Vortr.,  Volkm&un,  1870,  Xot.  IM,  16& 

;  Veit.  op.  eii„  p.  1318. 
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ance  of  the  former  over  priinipara?.  When  parturition  has  pn^reaaed 
suffiriently  to  allow  of  iiitriHluction  of  the  hund  within  tho  utenut 
should  the  necessities  of  the  cuse  call  for  this  measure,  the  diagnoiifl 
becomt'iJ  rlciir. 

Meohanisin  of  Labor. — The  natural  forces  safficCf  according  to  the 
■tatistics  of  Playfuir  and  Ilohl,*  for  the  delirery  of  double  monsters  in 
more  than  thy  per  cent  of  the  cases.  This  fact  may  bo  attributed  to 
the  comparatively  small  dimensions  of  the  fuftiis  and  to  the  frequent 
occurreuL'O  of  abortion  or  of  premature  delivery  in  eases  of  this  nature. 
The  course  of  paitnrition  in  a  case  of  the  first  variety  is  similar  to  that 
obtaining  when  the  head  of  a  single  fa*tus  is  of  unusually  large  di- 
mensions. The  second  variety  does  not  ordinarily  seriously  interfere 
with  delivery,  particularly  if  there  be  a  breech  presentation.  In  this 
case  the  bodies  pass  through  the  ]>artnrient  canal  gimultancou&Iy,  lying 
parallel  to  each  other.  One  lu>ad  then  passes  along  the  hollow  of  the 
•Wcrum  and  is  first  expelled,  wliilo  the  other  is  retained  above  the  brim» 
its  ueck  Iwiug  bent  inti»  cIoho  apposition  t<>  the  pubes  until  after  the 
expulsion  of  itfi  follow.  Should  there,  however,  be  a  disparity  be- 
tween the  lengths  of  the  necks,  both  the  heads  may  simultaneonsly 
pass  through  tlie  pelvic  canal.  Wlien  they  reach  the  outlet,  the  head 
attached  to  the  longer  neck  is  expelled.  The  second  head  must  then 
be  oxpelled  with  the  ueck  and  shoulders  of  the  former.  Under  these 
circumstances,  interference  on  the  part  of  the  olistetriciau  is  usually 
required. 

llead  presentations  are  the  most  common  ones  in  cas**8  of  tho  third 
variety,  and  the  conrse  of  parturition  is  as  follows:  The  head  of  one 
fcstus  is  born,  that  of  the  other  being  detained  above  the  pelvic  brim. 
The  trunk  belonging  to  the  first  head  then  follows.  Next  eomea  the 
second  trunk ;  and,  finally,  the  head  belonging  to  the  latter.  Spon- 
taneous delivery,  when  it  occurs,  is  usually  cfTect«d  in  this  manner. 
Head  presentations  of  the  first  variety,  i.  e.,  those  in  which  a  single 
trunk  possesses  two  heads,  usually  pursue  the  course  just  descril>ed. 

Prognosis. — The  prognosis  for  the  child  is  very  unfavorable,  owing 
to  itii  expulsion  in  an  undeveloped  condition  and  to  the  compression 
exerted  npon  it  during  labor.  The  prognosis  for  tho  mother  is  favor- 
able becHuse  of  the  usual  small  dinieTisions  of  the  foetus  and  of  tho 
freedom  with  which  measui-es  for  tho  reduction  of  its  volume  are  re- 
sorted U)  in  view  of  its  probable  early  demise. 

An  aoardiaens  is  a  monster  devoid  of  the  heart.  It  is  developed 
simultaneously  with  a  normal  fa'tus,  and  is  usually  bom  after  the  lat- 
ter. Its  devclopnjcnt,  as  already  explained,!  occurs  in  the  following 
manner:  Tho  balance  of  eircuUitiou  in  the  auoatomosing  vascular  sys- 
tems of  twins  contained  in  a  single  chorion  (and  therefore  of  the  same 
Kx)  becomes  disturbed,  and  the  pressure  in  one  system  so  preponder- 
*  Srii:mu.BKito,  Ii«hrbuch,  p.  531.  f  Cliaplcr  on  Multiple  I'regnaacy. 


anenoephalus.  The  most  common  variet;  of  acardiaciu  is  knowntf 
the  ao^phaluB,  or  headless  monster.  The  iimorphu.i  is  an  srftrdiBnn 
without  heud  or  exiremitiea.  It  is  of  roimdetl  form,  and  it8  gorfarti. 
though  ordinarily  smooth,  may  present  faintly  marked  luborclce,«hidt 
are  regarded  m  rudimentary  pxtremitics.  The  interior  of  the  *n)<ff* 
phoB  contjiins  a  nidimcntar}"  inteatinal  canal,  nj-stic  cavitirss  ma«lf«i 
and  Tertebrae.      Tho  umbilical   uord  is  attached  indillereatly  to  taj 
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part  of  the  body.  The  rarest  form  of  tlie  acardiacua  is  the  acormus, 
or  trunk]p88  roonster.  It  consists  of  an  imperfectly  developed  head 
with  a  rudimentar)'  trunk.  Its  umbilical  cord  is  attached  to  the  ccr- 
rioal  rcf^ion. 

Au  aneiiGephaliis  or  hemieeplialas  is  a  monster  with  a  well-devel- 
oped trunk  and  a  rndimontury  head.  The  nock  \&  short  and  the  head 
rests  directly  upon  the  shoulders,  which  arc  bo  unusually  hroud  us  to 
constitute  an  impedimeut  to  delivery.  The  amount  of  arauiotie  fluid 
Ib  ordinarily  lar;;^.  The  face  is  turned  upward  and  the  eyes  are 
prominent  The  most  common  presentations  for  au  aueucephalus  are 
the  transverse  and  the  breech.  Sometimes  the  face  or  the  exposed 
base  of  the  skull  presents.  In  such  a  case  the  diagnosis  may  be  made 
by  recognizing  the  sella  tnrcica  and  other  bony  prominences  of  the 
baae.  liellex  actions  may  be  produced  by  irritation  of  the  medulla,  as 
it  rests  exposed  upon  the  biu>ilar  process  of  the  occipital  bone.*  This 
deformity  produces  oltstruction  by  ]>crmitting  other  extremities  to  enter 
the  pelvic  cavity  simultaneously  with  the  diminutive  head,  and  by  the 
unusual  breadth  of  ite  shoulders.  The  latt<^r  are  more  readily  expelled 
when  the  parturient  canal  has  been  previously  dilated  by  the  passage 
of  the  breech. 

rV.   SBOItTXESS  OF  THE  CORD.f 

Though  dystocia  from  shortness  of  the  cord  is  of  rare  occurrence, 
it  should  always  be  regarded  as  a  possible  source  of  delayed  liilxtr. 
Shortness  of  the  cord  may  be  absolute,  as  in  cases  where  its  length 
does  not  exceed  a  few  inches ;  or  a  normal,  or  very  long  cord,  may,  by 
the  formation  of  coiU  around  the  foetus,  become  taut  as  the  fa'tus  is 
expelled  from  the  uterus. 

In  the  preliminary  stage  of  labor  tlie  effect  of  shortneas  of  tlie  cord 
is  sometimes  perceptible  in  the  irreguUr  heart-action  of  the  fa>tu8,  in 
the  recession  of  the  head  not  due  to  the  resistance  of  the  soft  parts 
during  the  intervals  between  the  paius*  and  in  au  interference  with  ttie 
raecbaniam  of  labor  as  characteristic  of  an  early  period.  In  the  second 
stage  the  effects  of  the  shortening  may  be  expirrienoed  at  the  pelvic 
outlet.  Usually,  however,  difficulty  is  not  encountered  until  after  the 
expaUion  of  the  head. 

As  the  result  of  the  tension  to  which  the  cord  is  subjected,  it 
stretches,  and,  as  Duncan  points  out,  some  gain  in  distance  from  child 
to  plnrenta  is  obtained  by  the  drawing  out  of  the  two  insertions,  the 
navel  and  abdominal  wall  un  the  one  hand,  and  the  p]iu:>enia  and  uter- 
ine wall  on  the  other;  or,  if  the  cord  encircles  the  child,  length  may 
be  gained  by  corapresHion  of  the  encircled  parts.      Stretching  alone 

•  UniBooTT.  op.  «7.,  p.  2fl». 

♦  MlTTBrrs  DuKCAX,  Obstruction  owtriff  to  ShoKncss  of  tho  Cord,  ObsleU 
Truu^  1881,  p.  243;  Chautrbcil,  Dfs  dtsposilions  Ues  conteiis.  Puna.  1876, 
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may  permit  nahiral  birth  to  take  pltice.  If  not,  the  continued  b 
may  result  in  the  tearing  of  the  cord,  in  partial  inrersion  of  the  a 
or  in  the  separation  of  the  jilacenta.  According  to  Duncan,  the  cord 
yields  to  a  stniin  equal  to  five  and  a  half  pounds  for  the  weakoct,  and 
fifteen  pounds  for  the  strongest 

When  the  eord  becomes  taut  during  the  expulsion  of  the  fcettis,  the 
anterior  surface  of  the  latter  rotutt^s  forward  so  as  |iartially  to  undo  the 
eneirctirij|r  uiid  diminish  the  tension.  In  the  completion  of  the  birth 
the  cord  lies  close  to  tlic  urcthni,  and  forms  a  radius  around  which  the 
body  revolves,  a  movement  which  Uuncun  aptly  compares  to  spontane- 
ous evolution  in  shoulder  presentations. 

Under  these  several  conditions  the  fetal  mortality  is  said  to  be  up- 
ward of  twenty  per  ceut.  Tliut  of  the  muthcr  is  much  less  serious. 
Aside  from  bsemorrhagcs  due  .to  placental  detachment,  and  rare  in- 
stauces  of  uterine  inversion,  the  most  important  consequences  are  those 
which  result  from  delayed  labor.  I  have  wituesscnl  the  fuliuwing  caae^ 
which  tonninatcd  futully :  The  patient  was  a  priniipara,  twenty- 
years  of  age,  who,  after  five  days  of  ineffectnid  labor,  entered 
Emergency  Ilo^ipital.  Her  temperature  was  103-5**  Fahr.  She  was  in 
great  agony.  The  external  genital  organs  were  inflamed.  The  fetal 
heart  had  ceased  to  boat,  and  meconium  escaped  from  the  vagina.  The 
head  could  be  seen  through  the  gaping  vulva.  After  giving  otJier,  I 
applied  forceps,  but  mot  with  more  resistance  than  I  had  anticipated. 
After  extracting  the  head,  on  passing  up  the  finger  I  found  the  cord 
tense,  and  coiled  a  number  of  times  around  the  child's  nock.  When 
about  to  Bcvor  the  cord,  a  sudden  paiu  was  followed  by  the  expulsion 
of  child,  cord,  and  pbicenta  together.  The  next  day  the  extemml 
geuitals  becjiinc  gangrenous,  and  on  the  fifth  day  the  patient  lied  from 
a  slough  in  the  upper  portion  of  the  vagina,  which  communicated  with 
the  peritnnual  cavity,  and  had  evidently  been  the  result  of  the  long- 
continued  pressure. 

A  positive  diagnosis  can  only  be  made  when  the  labor  has  so  iu 
advanced  that  the  cord  can  bo  felt  with  the  finger.  The  treatment 
consists  in  loosening  the  coils,  where  it  is  possible^  or  in  severing  ihs 
cord,  if  accessible,  and  speedily  extracting  the  infant  During  expul- 
sion the  rotation  of  the  child  forward  may  be  aided,  and  assistance 
may  be  rendered,  by  external  pressure  downward  upon  the  fundus  of 
the  uterus. 

V.  Transvbrsb  Presentations. 

In  so-called  transverse  presentations  the  axis  of  the  child  cr 
obliquely  the  axis  of  the  uterus.  A  horizontal-positiou  of  the  fu't 
with  both  extremities  occupying  nearly  the  same  level,  is  the  rare  ex- 
ception. Usually  the  child  lies  obliquely  with  the  head  resting  upon 
an  iliac  fossa.     When  the  uterus  contracts,  the  shoulder  is  usually 
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down  into  tho  lower  utorino  segment ;  liciice  aboulder  and 
^WDSTensc  presvntatious  ure  frequently  cuiployctl  us  ^ynonymouH  ex- 
profisions.  lu  shoulder  preseutationa  proUjise  of  the  lower  arm  or  of 
tlie  ford  are  not  of  infrequent  oecurrenoo. 

The  |K>tiitiou  of  tlie  ehild  with  the  head  to  the  left,  as  the  more 
frequent  one,  is  termed  the  tirst  position ;  with  the  head  to  the  right, 
the  second  position.  According  as  the  back  of  the  child  is  directed 
forward  or  to  the  rear,  we  further  distinguish  doreo-untorior  and  dorso- 
jx>8terior  positions.     The  ilorso-auterior  positiou  its  tlie  usual  one. 

According  to  Churchill's  etatiatics,  tho  frequency  of  tranHverse  pres- 
entations is  1 :  252,  Spiegelberg  found  it  1:160,  while  in  France  the 
combined  statistics  of  DepauJ,  Dubois,  and  Piuard  show  a  frequency  of 
1 :  IIT  (C"httr|)entier). 

The  cause^i  of  this  abnormality  arc  to  be  found  in  the  abt<cnco  of 
the  conditions  which  cotitribute  to  the  fixatiou  of  the  cephalic  extrem- 
ity. Thus  a  predisposition  is  credited  by  un  excess  of  amniotic  Huid,  by 
plnceuta  prwvia,  by  multiparity,  by  premature  births,  by  death  of  the 
fcctus,  and  by  uterine  and  pelvic  deformities. 

Diagnosis. — The  existence  of  a  trausvertie  presentation  can  nsuatlj 
he  aj*certjiinc<i  by  means  of  external  palpation.  Thus,  the  hartl,  round 
liejkl  f«n  be  mai)ped  out  in  most  cases  in  an  iliui-  fcwwi,  and  the  soft 
brci'ch  of  smaller  size  bo  felt  at  a  higher  level  u|M>n  the  opposite  side. 
Upon  va;^inal  examination,  the  presenting  part  is  commonly  felt  high 
up  at  the  level  of  the  brim,  sii  that  it  is  scmietimes  necessjiry  to  intrr»- 
duct*  the  half  or  even  the  entire  hand  to  arrive  at  eertiiinty  in  diagnosis. 
Great  rare  should  Iw  exercised  in  passing  the  finger  throngh  the  eervix 
for  purjjos^s  of  exploration,  as  it  is  especially  desirable  to  avoid  pre- 
mature rupture  of  the  membranes.  In  an  early  stjige  of  labor  tho 
vasrinal  vault  is  flattentnl.  With  the  ad\'unee  of  the  first  stage  the 
shape  of  the  bag  of  waters  corresponds  to  the  resistance  offered  by  tlie 
ceniieal  canal.  In  multipan»?,  and  in  all  cases  where  softening  and 
dilatation  proceed  rajiidly,  the  ordinary  globular  segment  may  form 
in  advance  of  the  ]ires*'uting  part;  if  the  cervix  ri'iniiins  rigid*  tho 
membranes  usually  make  tiieir  way  through  the  cervical  canal  as  an 
elongated  pouch,  a  condition  which  esiweially  favors  the  early  occur- 
rence of  rupture.  .Sometimes  the  diagnosis  is  made  clear  by  the  i>re3- 
ence  of  a  pmliijysed  extremity  in  the  bag  of  waters.  After  niptiire  of 
the  membranes,  the  shoulder  is  recognized  by  feeling  the  si'apula  with 
its  spine,  the  arm-pit,  the  clavicle,  and  the  ribs,  and,  in  many  cases,  by 
moans  of  a  prolapsed  upper  extremity. 

The  position  is  determined  by  the  direction  of  the  head  and  of  tho 
bock.  Often  these  can  be  made  out  by  external  palpation  alone;  by 
vaginal  elimination,  the  relations  of  the  scapula  and  clavicle  to  the 
ut<*rine  walls,  and  the  direction  of  the  arm-pit,  furnish  the  data  S**r  the 
formation  of  the  diagnosis.  If  the  arm  is  prolapsed,  it  may  be  drawn 
86 
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outsitio  the  vulva.  If  tl»e  hand  then  he  turned  with  the  palm  upwaM, 
iho  urm  is  always  of  the  sumo  name  an  the  side  of  the  mothfr  to  wtnrh 
the  thumb  is  turned.  If  the  presenting  arm  and  the  direction  of  tin* 
head  he  known,  the  positicm  of  the  hack,  wliether  to  the  front  or  imr, 
is  readily'  deduced. 

Spontaneous  Version. 

The  term  upontaneotts  version  is  applied  to  the  process  by  which 
cither  a  transverse  position  is  transformed  through  Nature's  unaided 
efforts  into  a  longitudinal  one,  or  to  that  by  which  a  normal  position 
is  either  partially  or  completely  reversed.  Spouttuieous  rersion,  which 
occura  during  pregnnncy  as  a  very  frequent  physiolo^ieal  phonomeiion, 
is  observed  with  compurativu  iufrequency  during  lalmr.  it  may  he 
I>artiul  or  complete,  according  as  the  presenting  member  is  di!{j>lai'tKt 
lutvndiy  through  either  00**  or  I8U'',  may  occur  bt'f<jre  or  ufttT  the 
rupture  of  the  membranes,  and  may  reBult  in  the  transformation  of  a 
transverse  position  into  either  a  head,  a  breech,  or  a  footling  presenta- 
tion. Accoi-ding  to  the  statistics  of  Hausomanu,*  cases  of  spontnuewis 
version  after  rupture  of  the  membranes  are  nearly  five  times  as  fre- 
quent as  those  occurring  before  their  ru}iturc.  The  samo  author  staloi 
that  the  head  presented  in  eighty  ^lur  cent  of  the  cases  occurring  be- 
fore nipturt?  of  the  membranes,  and  the  breeidi  in  M;venty-five  per  cent 
of  thuse  taking  place  after  the  occurrence  of  that  event.  Spiogolbergf 
cites  two  cases  from  his  own  pra<Hioo  in  which  there  was  an  escape  of 
so-called  "false  waters,"  the  real  membranes  remaining  intact,  and 
attributes  the  w'currence  of  spontaneous  version  in  such  inst^uice*  to 
the  change  of  uterine  form  rendered  possible  by  the  evacuation  of  tbe 
false  waters. 

Eliology. — Among  the  conditions  predisposing  to  sjjontaneous  ver- 
sion is  the  uterine  attmy  incident  to  repeated  deliveries.  Aliout  two 
thirds  of  all  the  womeu  in  whom  spontaneous  version  occurs  are,  »<■• 
cordingly,  multipane^  and  their  average  age  is  thirty  years.  S|»on- 
tuneous  version  often  recurs  during  several  nmsocutive  pregnancies  of 
the  same  individual.  It  is  more  apt  to  occur  during  deliveries  effected 
at  term  than  in  abortions  or  premature  deliveries.  A  living  foetus  in 
more  frequently  the  subject  of  e]vniitimeons  version  than  a  dead  one, 
and  many  authors  nttrihut(>  an  important  agency  in  tlie  production  uf 
the  altered  position  to  the  active  movements  of  the  child.  The  nterino 
contractions  are  necessarily  weak  in  cases  of  spontaneous  version  ocrur- 
riug  before  the  mpturo  of  the  membranes,  as  powerful  pains  would 
force  the  presenting  part  still  farther  into  the  dilated  os  and  fix  it  im- 
movably in  the  pelvic  brim.  On  the  other  hand,  the  contractions  of 
the  uterus  during  a  spontaneous  version  which  takes  place  after  tlic 

•  IJAtrsESiANX.  Monatsschr.  f.  Gcburtsk..  Bd.  xxiii.  1S«4.  p.  :W«. 

t  SFiEQtLUEBn,  I>>(irbuch,  p.  939.  %  iiAU»KNAX.s.  lac.  riV.,  p.  21E. 
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illte  of  the  amoiotic  fluid  mnst  tto  strong,  as  will  bo  explained  in 
our  reniiirks  on  the  mei^haiii^m  of  the  process  in  question.  An  undi- 
lateJ  cervix,  powerful  eontnuHions  of  the  uterine  fibers,  ftud  a  fully 
developed  child  are  essential  conditions  for  the  oceurreuco  of  spontane- 
ous veraion  after  rupture  of  the  membranes.  Some  authors  consider 
the  presence  of  a  certain  amount  of  amniotic  tluid  indispensable  to 
the  occurrence  of  spontaneous  version  in  those  cases  taking  place  after 
rupture  of  the  membranes.  It  is  also  necessary  in  such  iTistanc^s  tliat 
the  shoulder  or  other  presenting  part  be  freely  movable,  not  having 
yet  been  firmly  fiied  in  the  cen-icul  or  pelvic  canal. 

Mkcdakism  op  Partial  Versiosi. 

1.  li^fare  Rnpiurc  of  the  Membranea. — In  this  case  the  shoulder 
nsnally  present^!,  the  head  l»eing  lower  than  the  breech,  I'he  o«  is  only 
partly  dilated.  The  woman  having  assumed  a  position  ujwn  that  Bide 
of  her  body  t»}uard  whieb  the  head  is  directed,  the  breech  tcjida  to 
descend  under  the  influence  of  gravitation,  while  the  head  is  thus  ap- 
proximated to  the  cervix.  The  contractions  of  the  uterine  musculur 
filers  now  complete  the  veraion  by  exerting  pn^sure  upon  the  breech. 
When  the  nterus  has  once  regained  its  natural  shape,  the  normal  jKwi- 
tiou  is  rctaine<l  by  the  ftetns  until  the  completion  of  parturition.  In 
other  instances,  the  breech  being  lower  tlutn  the  head,  the  same  mech- 
anism lends  to  a  breech  or  to  a  footling  presentjition. 

2.  Afier  Rupture  of  the  Afemt>ritnei<. — In  this  variety  of  spontane- 
ous version  the  amniotic  fluid  has  partially  or  entirely  escaped,  allow- 
ing the  fo'tus  to  \io  tightly  grasped  by  the  uterine  muscular  walls, 
which,  therefore,  labor  uuder  a  mechanical  disadvantage.  The  os  is 
only  partially  dilated.  The  pains  force  the  presenting  part  into  eloBO 
contact  with  the  os  intttrnum.  Owing  to  the  absence  of  an  equally 
distending  bag  of  wat,era,  the  os  does  not  dilate,  and  soon  assumes  a 
condition  of  tetuuie  spasm,  during  which  it  can  be  felt  as  an  unyield- 
ing, cartilaginous  ring.  The  contractions  of  the  fibers  at  the  fundus 
uteri  having  now  become  more  forcible,  the  fetal  head  or  breech,  as 
the  case  may  be,  is  subjcctcil  to  violent  pressure.  Inasmuch,  however, 
us  the  unyielding  os  prevents  any  progress  downward,  the  presenting 
jtart  is  displaced  latcmdly,  and  that  {tart  of  the  fa*tus  which  previously 
occupi<*d  the  fundus  is  forcwl  into  the  pelvic  entnincc.  The  uterus 
next  regains  its  natural  form,  the  os  dilates,  and  delivery  is  accom- 
plished. 

Mechanism  op  Complete  Version. 

Cases  of  complete  version,  which  are  very  rare,  consist  in  the  tnms- 
fonnation  of  one  normal  longitudinal  presentiition  into  the  diametri4!al- 
ly  opposite  one.  the  part  originally  presenting  having  rotated  ihrough 
180°.     The  mechanism  is  essentially  identical  with  that  just  described. 
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Version  of  this  Tariety  ia  only  likely  U>  occur  when  the  amount  nf 
liquor  iimnii  is  largo  nnd  the  child  fimall,  fo  that  it  is  freoly  niovuhlo. 
Spontaneous  vorsioa  before  the  ruptun^  of  tlu*  mcmhranea  orf^ujiic* 
only  half  the  time  required  for  its  accomplishment  after  their  rufttun*. 
Twenty-four  or  thirty  hours  are  often  necessary  for  the  completion  of 
the  hitter  variety.  Delivery,  too,  is  accomplishod  more  speedily  iu 
cases  of  the  former  kind  when  version  has  once  occurred. 

Prognosis. — The  prognosis  for  botii  mother  and  child  is  good  iu 
gpoutaneous  version  before  nipturo  of  the  raemhraiies,  but  is  graver 
when  the  turning  occnirs  after  tliat  event,  coiitrastinjr  nnfavorubly  nitli 
uiuniutl  version,  owing  to  the  fact  that  injuriouB  pressure  is  liable  to 
be  exerted  upon  the  prolapsed  cord. 

Labob  when  the  Peesentatiox  bekains  Transtebse. 

If  the  transvereo  preHontatiou  continues  after  rupture  of  the  mem- 
branes, the  entire  contents  of  the  amniotit;  sac  «*si?apt%  and  the  uter- 
ine WiUls  retract  down  closely  upon  the  fa»tU8,  or  the  shoulder  is  pres^-d 
into  the  pelvic  cavity,  the  contraction-ring  recedes,  and  the  back  of  the 
child  is  furee^i  into  the  cervix  and  tlie  thinned  lower  uterine  eegmeuL 
In  the  latter  cat^e  danger  of  rupture  becomes  immiuont  Usually,  if  the 
maliwsition  of  the  child  is  not  corrected  by  art,  or  rupture  does  not 
occur,  the  rigid  uterine  walls  closely  compress  the  fti*tuft,and  the  mother 
in  the  end  dies  from  the  ensuing  exhaustion,  or  from  metritii,  from 
perit4)nitia.  or  from  septiciemia.  In  rare  cascs,  however,  spontaneous 
birth  of  the  child  may  take  place  by  the  process  termed  evnlntion. 

Spontaneous  evolution  is  the  process  by  which  a  slionlder  presenta- 
tion is  tninsformed,  within  the  true  pelvis,  into  a  (.'ombined  brei'«h 
and  shoulder  presentation,  land  spontaneous  delivery  is  then  effected. 
Since  this  may  be  accomplislicfl  in  two  different  ways,  tlicre  are  two 
corresponding  varieties  of  spoutancuus  evolution.  The  first  varietv 
was,  according  to  Leisliniau,*  dei«Tibed  by  Douglas,  of  Dublin,  as 
"  sprmtnneous  expulsion."  Dr.  Taylor  f  takes  exception  to  Ijeishman's 
atjitcment,  and  uftirtns  that  the  term  spontaneons  evolution  was  .ip- 
plied  by  Doughis  to  the  mode  of  delivery  in  cpiestion.  The  scconti 
was  descril>eil  by  Rodert^r  as  'Miirth  with  double  body'''  ("rro/w/io 
comluphcalo  corpare'''')^  and  more  thoroughly  explained  by  Klein- 
wachtcr.| 

Etiology. — Various  conditions  contrihnto  to  the  facility  with  which 
this  pHfcess  is  acMMimpIislicd  l)y  Nature.  The  most  important  nre 
])owcrfuI  iwina,  a  ro<>my  pelvis,  and  a  small  fcetus.  Of  t!ies<i  condi- 
tions, the  first  only  is  essential;  Greuser*  hivs  demonstrated   that  a 


•  hciRHMAK,  A  System  of  Midwifery,  Philudt^lphia,  1873,  p.  8S7. 

t  TAYLOtt,  Am.  Jour,  of  (llwtet,.  .Tuiy,  ISKl, 

;  Klkin-wXiutur,  Arch.  f.  (iynaek.,  Bd.  ii,  p.  111. 

»  Ghksskr.  MunnlMclir.  f.  Uebtirtsk.,  Bd.  xivli,  180G.  p.  446. 
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contnictod  pelvis  ia  not  an  insiirmoiinteblo  obstacle  to  spoutaueoiis 
evolution,  providtnl  tho  conjujETaU*  diumetor  be  ulunc  uliortened.  Xor 
U  sniJill  size  of  the  fojtus  e&soutial  to  the  occurrence  of  the  |jro<'0!fti  in 
(juoBtiou.  Spit'gtilbcrg*  sttitcs  that  it  is  often  observwi  in  cases  where 
the  fu'tuses  arc  mature  and  well  developed.  Softness  uiid  compressi- 
bility of  the  child  uaturaily  favor  the  jiroductiou  of  spontaneone  evo- 
lution, as  U  demoiiHtralcd  by  its  fre(jueiit  occurrence  when  the  product 
r^f  conception  haw  undergone  maceration. 

MecbanisoL — The  mechanism  of  the  former  and  more  ordinary 
variety  of  spontjmcou8  evolution  U  as  follows:  The  presenting  shoulder 
is  forced  into  the  ilepths  of  the  true  pelvis  by  the  violence  of  the  uter- 
I        ine  contractions,  instetwl  of  being  diverted  laterally,  as  is  the  case  in 
gpontancoire  versions*  and  becomes  firmly  fixed  hcneuth  the  svmphyBis, 
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Fio-  IBU.— Nugkcted  ftbouliler  prvwiitattou.    bectioii  liiKUKli  froau'n  tnjrpae.    ^OilanL) 

of  the  foetuB  ia  then  so  forcibly  flexed  that  the  breech  and  the  head  lie 
in  close  proximity  to  each  other.  The  former  is  in  contact  with  the 
(^icro-ilmc  synchondrosis,  while  the  latter  is  immovably  held  between 
the  breech  and  the  npper  border  of  the  symphysis.  The  neck  and 
shoulder,  which  rest  aj^ainst  the  lower  border  of  the  symphysis,  now 
>>ecome  the  pivot  upon  wliich  the  fcetna  rotates.  The  tnmk  of  tlie 
fiPtns  is  driven  beyond  the  shoulder,  and  the  thorax,  breech,  and  legs 
ire  boru  in  the  order  named.  The  other  shoulder  then  follows,  and 
rthe  head  is  finally  expelled. 

The  mechanism  of  the  second  variety  of  spontaneona  evolntion, 
ileiignated  by  Uddorer  "  eroiutio  ronduplicato  curpore^^"*  which  is  much 

*  SriEOELBKKo,  Lchrbiicb,  p.  541. 


566 


THK  PATHOLOGY  OP  LABOR. 


r*      N\ 


IV- 


t 


i/l     A^i 


rarer  than  the  former,  differa  from  it  in  some  essential  feahirea.  It  in 
greatly  faciliUited  by  softuesa  and  compressibility  of  tho  child,  and 
tlierefore  occurs  predominantly  in  cases  of  macerated  fiPtus.     It  \a 

nirely  obser\ed  in  other  cases,  un- 
less the  fa*tus  be  unusually  small 
and  its  tissues  grca'tly  relaxed. 

The  shoulder  i^^  in  this  inKtan* 
forced  downward  and  imprisoni 
beneath  the  symphysis  pubis,  as  iu 
the  former  variety,  while  the  arm 
protrudes  from  the  vulva.  The 
tniiik  having  been  euurmoiisly 
llexcd,  the  head  and  thorax  simul- 
taneously enter  the  pelvic  cavity* 
the  former  bein^f  deeply  imbeddwi 
ill  the  latter.  The  sei.-und  arm  iiud 
shoulder  lie  between  tlie  brec-ch 
and  thorax  on  the  one  band,  and 
the  head  on  the  other.  The  pre- 
senting shoulder  having  been  ev 
pcllod,  the  head  and  thontx  are 
born  together,  and  these  are  fol- 
lowed by  the  breech  and  the  legs. 

Prognosis.  —  The  jirognofiis  in 
s]iont;Lnoons  evolution  is  good  for 
tlie  mother,  but  very  l>ad  for  the 
fa'tns,  since  only  immature  ehiU 
dren  are,  as  a  rule,  able  to  pas 
through  the  onleal  of  delivery  by 
this  method  alive.  Kuhn,  how- 
ever, has  reported  a  case  of  a  child 
born  alive,  weijjhinp  four  and  a 
half  pounds  and  measuring  seven- 
teen inches  in  Icngtli ;  and  Simon, 
according  to  Spiegelberg,  collected  one  hundred  and  twenty-five  cases 
in  which  fourteen  children  were  born  living.  Three  of  tho  one  hun- 
dred and  twe!»ty-flve  mothers  died.  In  the  variety  of  sj>outaneou3 
evolution  known  as  *^evolatio  condupUrato  corpore,"^  which  ocoars  in 
the  rule  in  Hmall  or  macerated  children,  tlie  prognosis  is  esppcially 
unfavorable.  In  these  latter  cases  Dr.  Taylor*  recommemU.  when 
tiie  i)erini3eum  is  distended  by  the  doubled  body  of  the  child,  to  make 
lateral  incisions  to  the  extent  of  three  to  fonr  inches  at  the  vulva,  and 
Ihui  remove  tho  obstacle  to  delivery  afforded  by  the  pelvic  floor. 

*  Tatlok,  Am.  Jour,  of  ObsteC,  July,  1881,  p.  633. 


/ 


Piu.  2£j.-Btitb  with  JoubleU  bodir. 

(KlciawiichUjr.) 


ECLAMPSIA.  667 

CHAPTER  XXX. 

£CLAifPSlA. 

Rnitina. — CUnlnd  hiAtorr. — Prognosis,  pftlhology.  and  etiologr. — Trealment. 

Eclampsia  U  the  term  applied  to  convulsionB,  touic  aiitJ  olonic  in 
L'luiructer,  the  fouuduliou  of  whioh  in  luid  in  processes  connectwl  with 
]>rogimncy,  labor,  and  childbed  {ecUvnpMtt  gntvidarufn^  porturienlium, 
vtl  puerperarum).  By  thia  delinitiou  it  is  intondtnl  to  cxolnde  the  con- 
vulsioiiif  diiL'  Xm  hysteria,  true  epilepsy,  aud  eerebral  lesions,  whieh  oo- 
eurrcneea  in  i>ri'i^uuucy  are  to  be  R'gardu*!  simply  as  accidental  compli- 
ciilion^s.  In  eclampsia  there  is  loss  of  consciousness  during;  the  attacks, 
with  at  5rst  a  disturbance  of  the  intellectual  faculties  in  the  intervals, 
afterward  dee|>ening  in  severe  cases  into  coma.  Before  entering  np<m 
u  discussion  i\»  to  the  probable  nature  of  this  afTection,  it  is  pro]K>r  to 
pre«ent  a  summary  of  its  clinical  manifestations. 

Clinical  ilisfoty. — Kdampsia  is  fortunately  a  tolerably  rare  event. 
Its  estimated  freipieucy  is  iu  about  the  proportion  of  once  in  five  hun- 
dred j>regnftncics.  The  total  number  of  deaths  from  this  cause  re- 
ported to  iho  Board  of  Uealth  in  New  York  city,  in  the  nine  yeara 
from  18U7  to  1875  inclusive,  was  408.  The  estimated  maximum  num- 
ber of  deliveries  during  that  period  was  284,000,  or  nearly  one  deatli  to 
seven  hundred  ooufinement't.  The  entire  uumlvr  of  deaths  occurring 
in  pregnant  women  from  nil  causes  during  the  same  period  was  3,342, 
making  the  proi>ortion  of  tliose  from  eclampsia  as  one  to  eight.  In 
the  majority  of  cases,  though  not  invariably,  premonitory  symptoms 
announce  the  impending  outbreak.  Of  these  the  most  imiwrtiuit  are 
headache,  often  limited  to  one  side,  vertigo,  loaa  of  memory,  gloomy 
forebodings,  thushes  of  light  before  the  eyes,  contracted  pupils,  ambly- 
opia, sometimes  amauroi^is,  ringing  in  the  ears,  dyspepsia,  nauwa,  vom- 
iting, dysjinoea.  onlenm  of  the  fat;e,  of  the  lal>ia  majora,  and  of  the 
extremities,  and.  finally,  and  of  first  importance,  the  presence  of  albu- 
men and  of  casts  in  the  urine. 

The  attacks  resemble  those  of  epilepsy,  the  cry  only  lacking.  \Vhen 
they  o<'cnr  during  labor,  tiie  first  convulsion  often  is  precwled  by  a 
short  calm,  in  which  the  patient  ceases  to  complain,  closes  her  eyes, 
and  seems  to  have  sunk  into  a  peaceful  slumber.  This  deceitful  truce, 
whiili  shouM  always  excite  the  keen  attention  of  the  physician,  is  fol- 
lowed in  a  few  minutes  by  convulsive  movements  of  the  orbicularis  ' 
oris  muscle,  giving  to  the  ]>atient  a  smiling  asi>ect.  Suddenly  the  eye- 
lids open,  the  eyes  become  Hxed,  and  the  pupils  contracts  Then,  in  a 
few  seconds,  the  eyclitia  open  and  shut  rapidly,  the  eyes  move  from 
side  to  side  or  roU  upward,  while  the  pupils  dilate  and  lose  their  sensi- 
tiveuesB  to  light     Very  rapidly  the  convulsive  twitchiugs  eitood  to 
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the  other  inuselcs  of  tlie  face,  the  mouth  opens  and  is  drawn  to  one 
side,  the  liea^l  id  moved  from  shoulder  Ui  shoulder,  sometimes  with 
lightuiug-like  alternutions.  Frequently,  for  the  firat  two  or  three  i-on- 
vuUions,  tho  nmvementa  of  thePxtrL-mitit's  upc  limited  to  the  [irunalion 
and  supination  of  tho  fore-arm  and  to  the  closing  of  tlie  fingers  ujwn 
the  thumb.  Aftenvard  the  urms,  crossed  upon  the  thorax,  {tafis  from 
flexion  to  extension  with  great  rapidity.  The  movements,  as  a  nile, 
are  more  pronounced  in  the  upper  than  in  the  lower  extremitiis. 
Sometimes  tl»o  latter  are  fixed  with  tetanic  rigidity,  while  at  oiben 
they  are  flexed  at  the  knee  and  then  drop  of  their  own  weight,  nov 
upon  one  side,  now  upon  the  other. 

As  a  consequence  of  tho  resulting  disturbances  in  the  circuhktioa 
and  respiration,  the  <'aT()tids  pulsuu*  with  great  distinctness,  the  super- 
ficial veins  of  the  neck  swell,  the  conjunetivie  become  injected,  and 
the  face  is  cyanosed  ;  the  heart's  action  becomes  intermittent,  and  the 
breathing  irregular  and  stertorous. 

In  the  tonic  convulsions,  which  occur  intereurrently  with  clonic 
ones,  the  head  is  inclined  to  one  side,  tho  mouth  is  drawn  in  the  same 
direction,  the  jaws  are  closed,  the  eyes  are  fixed,  opisthotonus  or  pleu- 
rosthotonus  develo|>s,  the  pulse  becomes  small  and  intermittent,  the 
respiration  is  suspended,  the  bo<^ly  becomes  covered  with  a  cold,  clamruT 
sweat,  and  often  involuntjiry  micturition  or  defecation  takes  pla(«. 
The  tetanic  condition,  after  lasting  from  tlfteen  to  thirty  secondii, 
gradually  diminishes  in  intensity. 

As  the  convulsions  ce^se,  the  distortion  of  the  face  di.^api^ears,  the 
oyanasis  diminishes,  the  eyelids  drooji,  the  mouth  oi^ons,  and  frothy 
saliva,  tinged  with  blood,  escapes  from  the  moutli  and  noatrila.  Ster 
torous  respiration  marks  the  beginuing  of  sopor.  At  first  the  patient, 
unless  tho  attack  has  been  of  unusual  severity,  can  be  ruuscl  when 
spoken  to.  The  depth  of  tlie  sopor  is  prop4>rtioTied  to  the  violeDoe 
and  frequency  of  the  attoc^ks.  When  the  convulsions  are  repeated,  the 
patient  in  tho  intervals  can  no  longer  be  made  to  respond  to  inquiries, 
bat  passes  into  a  state  of  complete  unconsciousness.  The  duration  of 
a  single  attack  rarely  exceeds  a  minute,  and  in  a  majority  of  cases  lasts 
from  ten  to  thirty  seconds.  On  aeconnt  of  the  implication  of  the  re- 
spiratory muscles,  attacks  of  long  duration  are  scarcely  compatible  with 
continued  existence  (Spiegelberg). 

After  a  single  seizure  the  sopor  usually  disappears  in  from  one  half 
to  two  hours,  and  seldom  persists  beyond  a  single  day.  The  number 
of  seizures  in  a  single  day  may,  however,  be  exi't?e<lingly  numeroo.*:. 
Thus,  seventy  convulsions  have  been  reported  by  Braun,*  eighty-one 
by  Brummerstcdt,t  and  one  hundred  and  sixty  by  Depanl.J 

*  Bravk,  Lehrbuob  der  ^reraroint.  Gytiaekoli^ie,  p.  SSSk 
f  Brcmmeestkdt.  Berk'ht.  eti\,  RnslDc-k,  I860. 
$  Vtde  SFiBOBLBE&a,  /or.  cii„  p.  556, 
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With  very  rare  exceptions — of  which,  however,  I  have  never  booh 
an  examj^i'^thi*  nrine  after  tht»  coiiviilHions  is  found  loiult'd  with  alhii- 
men,  and  coiitsuns  an  abundance  of  renal  epithelium,  often  in  a  elate 
of  fatty  degeneration,  casts,  and  sometimes  blood -corpuscles.  In  all 
cuete-^  af  exre|itioiiiil  severity  the  urine  is  ecnnt  or  absent  altoj,'ethcr. 

TemuDations. — In  favorable  riuwB,  after  tlie  expulsion  of  the  ovam 
the  attwtks  cea^e  or  diminish  in  frequency  and  intensity,  the  judw  and 
respirations' become  quiet,  and  the  coma  parses  gmdually  into  gentle 
filnmber.  On  awakening,  the  patient  comphiius  of  headaehe  and  of 
impaired  memory,  and  jKMisessea  no  recollection  of  the  perils  through 
which  she  has  pu»M'4l.  Pains  are  felt  in  the  muselci^,  and  in  the  tongue 
when  the  latter  has  been  injured  to  any  considerable  extent  by  the  teeth. 

But  even  after  eonscionsness  returns,  the  danger  is  still  not  ended. 
Eclampsia  predisposea  to  posf-parturn  htemorrhage  and  to  puerperal 
inflammations ;  or  it  may  leave  behind  hemiplegia,  amblyopia,  an  en- 
feebled mentul  condition*  or  psychical  disturbances,  especially  mania, 
which,  however,  usually  terminates  spontaneously  in  the  course  of  the 
first  three  da^u 

In  UiUxl  coses  death  results  from  carbonic-acid  poisoning,  due  to 
tetanus  of  the  respiratory  muscles  or  to  exhanstion  of  the  nervous  sys- 
tem. Bailly  relates  the  history  of  a  patient  who  died  of  asphyxia,  due 
to  swelling  of  the  tongue. 

Of  auatoniidd  lesions  found  in  post-morlnn  examiuations,  the  most 
constant  are  hyj>era*mia,  more  often  an  aiifemie  state,  fatty  degenera- 
tion, and  atrophy  of  the  kidneys.  The  latter  is  mre,  and  in  many  cases 
the  renal  changes  are  of  moderate  extent.  In  thirty-two  examinations, 
Fjohlein  •  found  in  eight  dilatation  of  one  or  butli  ureters  and  of  the 
pelves  of  the  kidneys.  The  same  author  likewise  has  demonstrated  the 
existence  of  enlargement  of  the  heart  (the  o(mi{)arisons  were  instituted 
with  those  of  other  pregnant  women),  indicative  of  inereased  arterial 
tension.     The  brain-lesions  were  in  most  instances  insignitieant. 

Prognosis. — The  prognosis  is  always  serious.  In  I)ohrn*8  collec- 
tion of  747  cases  the  death-rate  reache<1  29  per  cent;  in  104  eases  col- 
lecteil  by  Hofmeifrf  in  Sehroeder's  Clinic  the  mortality  was  324  i»er 
cent  A  better  showing  is  made  by  BrauivJ  who  was  able  to  rejwrt 
from  Vienna  in  ten  years,  from  1801)  to  1878,  7S  irases,  with  twenty 
deaths  (26  per  cent),  five  from  peritonitis  and  fifteen  from  Bright's 
disease  alone. 

The  earlier  the  convulsions  occur  in  labor,  the  more  unfavorable 
the  prognosis.  This  is  well  shoftii  by  the  statistics  of  Uihiein.  Thus, 
of  eighty-three  cases  where  the  first  convulsions  occurred  before  or 
during  the  first  stage  of  labor,  40*5  |)er  cent  of  tlie  patients  died.     Of 

•  LOHLEiit,  Deraerkungcn  zur  Eklnmpsiefntgr.  Zlschr.  t  Qcbnrtsh.  und  Gjrnaek^ 
Bd.  fr.  Heft  1.  p.  89. 

t  IIorMfiKB,  li>c,  cit.  f  BaAtnr,  Lehrboch  der  ges.  OynaeltM  p.  883. 
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fifteen  cases  where  the  first  stage  was  completed,  but  one  patient  duC^ 
Eclauipsiu,  wl»ich  dcvehips  first  in  childbetl,  nsuallv  jmrswcs  a  favor- 
able course.  Loliioin  reporta  fight  casus,  witli  one  death,  winch,  how- 
ever, was  the  result  of  infection. 

The  longer  the  labor  the  more  difficult  the  delivcrv ;  the  dee|>er  thft 
coma  and  the  greater  the  insufficiency  of  the  kidneys  the  more  de- 
pressiug  is  the  outlook. 

It  is  very  rare  for  the  convulsions  to  ceaae  previous  to  the  expulsion 
of  the  chiht  According  to  C.  Braun,  after  dtjlivury  in  thirty-Bevea  per 
cent  the  convulsifnis  eeaae  entirely,  in  thirty-one  per  cent  tliey  beairae 
feebler,  while  in  thirty-two  iK*r  ctait  they  continue  for  a  time  witli  nn- 
diminished  severity.  In  childbed  it  is  of  favorable  import  when  cnpioni 
diuresis  sets  in,  and  is  followed  by  the  disappearance  of  the  albnnicu 
and  of  the  uMlemn. 

As  reganU  the  childix'u  of  eclamptic  women,  it  is  estlmutcd  tlut 
fully  one  half  are  born  <k'iid.  a  result  probably  due  to  asphyxia  fri>m 
the  accumulation  of  carbonic  acid  iu  the  blood  of  the  mother.  Ju  the 
restdts  depend  upon  the  number  and  dnmtion  of  the  attacks,  it  i« 
evideut  that  the  danger  is  greatly  lesduued  uilcr  the  completion  of  tb» 
first  stage  of  lalNir. 

Pathology  and  Etiology. — \»  in  disi-ussions  upon  eelam}isia  it  it 
erident  that  the  treatment  a4lvocated  by  physicians  is  governt'd  almost 
exclusively  by  theoretical  considerations,  it  becomes  of  the  utmost 
iini)ortance  to  place  before  the  etmleut  an  exact  statement  of  known 
facts,  with  an  attempt  to  estimate  at  their  true  ralae  the  dedactioiii 
which  various  observers  hiivo  drawn  from  them. 

Now,  in  the  first  place,  iu  reviewing  the  foregoing  history  of  th« 
disease,  we  are  brought  face  to  face  with  the  very  striking  coincidence 
iu  the  vast  majority  of  cases  between  renal  insufficiency  and  the  con- 
vulsive seizures.  This  insufficiency  may  or  may  uot  be  awociiitwi 
with  albuminuria,  though  the  two  go  pretty  constiintly  together.  TU' 
honor  of  first  drawing  attention  to  the  relations  between  albaminurift 
and  puerperal  convulsions  belongs  to  Pr.  John  C.  W.  Lever,  who  it- 
ported  in  Ony's  Hospital  Roporta,  second  series,  1842,  fourteen  casw. 
in  ten  of  which  the  urine  was  examined.  Albumen  was  fouinl  in 
greater  or  less  quantity  in  nine  cases;  in  the  pusf-morfftn  matk'  in 
the  tenth  case  the  death  was  discovered  to  have  bL*eu  due  to  «:ut« 
meningitis.* 

Those  observations  were  followed  by  others  fn»m  British  physiciios. 
among  whom  may  be  mentioned  Simpson,  Garrod,  C'ormack,  an<l 
Reea;  and  in  France  treatises  upon  the  subject  wore  published  by 
Cohen  and  Delpecli^  and  by  Oevilliers  and  Regnault. 

♦  V'irif  TvsoN,  The  Caueal  Lesions  of  Puerperal  Convulslnnfl,  Phtlibklpbift,  1878. 
To  this  cxoelloiiL((iininiAry  I  desire  to  lu^knnwlcdge  my  indebtctlneas  for  »  de*l  of 
labor  s&vmI,  as  rpgartls  the  tjeorah  for  refereuoes. 
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In  1851  Freriohs  pointed  out  clearly  the  close  roaeni bianco  between 
tJie  ronniUioua  t)ccurring  in  pregnancy  and  the  unemic  convulsiouB  of 
Bright's  disease.  After  reviewing  the  evidence  with  scicntitio  prc- 
cieionf  he  concluded  that  *'  true  eclampsia  occurs  only  iu  ])regnunt 
women  suffering  with  Bright'a  disease,  and  it  bears  to  the  luttor  the 
■ame  caiisid  relation  as  convulsions  and  coma  iu  Bright'^  disease  iu 
general;  it  is  the  result  of  the  urasmic  intoxication,  with  which  also 
in  its  mode  of  manifestation  it  agrees."  To  this  view  Brauu,  iu  the 
iMDe  year,  and  Wiegcr,  in  1854,  brought  effective  support  by  the  pub- 
lication of  a  great  number  of  observations  confirmatory,  both  in  re- 
Bpet!t  to  the  cliuimtl  features  uud  the  pmt-inortem  appearances,  of  the 
unemic  origin  of  puerperal  convulsions.  In  1857  Bniun  published 
ono  uf  the  most  meritorious  treatises  upon  midwifer)-  to  h**  found  in 
any  language.  In  this  work  tlie  new  dotUriiiu  was  presented  with  so 
much  skill  and  cleanioj's  that  since  then,  in  the  minds  of  the  great 
body  of  pmciitioners,  the  terms  eelamp.-*ia  and  ui*n>mia  have  come  to  be 
regarded  as  synonymona. 

In  order  to  understand  the  present  position  of  the  fpiestion,  it  is 
necessary  to  review  the  objections  which  tlie  nntmic  theory  has  luid  to 
GDCountcr.  Among  its  earliest  opponents  was  Scyfert,  of  Prague,  who 
occupying  the  vautage-ground  us  director  of  the  mat4?riuty  hospital  of 
that  plac*,  second  only  in  size  to  the  great  mat^niity  at  \'ienna, 
furnishe<l  the  clinical  counter-experiences  which  have  since  proved  the 
most  effective  weapons  in  the  hands  of  those  wlio  have  regarded  the 
new  doctrine  as  sjiecions  and  heretical.  The  facts  which,  he  insistisd, 
invalidated  the  claims  of  Frerichs  and  Braun  were  as  follows :  * 

1.  That  couvul^jions  may  occur  witliout  albuminuria. 

^.  Tlmt  the  albuminuria  ia  in  many  cases  tlie  effect  and  not  tho 
cause  of  tho  convulsions. 

3.  That  in  many  fatal  cases  the  kidney-lesions  were  absent  or 
wholly  insignificiint. 

4.  That  citnvuUions  are  rare  in  chronic  Bright^s  disease  which  had 
existed  prior  to  pregnancy, 

♦1.  That  in  true  unemia,  such  as  necessarily  is  pnxluced  by  the 
suppression  of  nrine  when,  in  uterine  cancer,  the  ureters  are  invaded, 
con\'ul3ion8  do  not  occur. 

That,  in  tho  main,  these  propositions  are  correct,  hanlly  admits  of 
question.  But,  iu  drawing  conclusions  from  these,  uuuccessarv  stress 
is  laid  upon  the  presence  or  absence  of  albumen  in  the  urinary  secre- 
tion. It  is  the  renal  insuOicieuey,  it  should  be  fixed  in  the  mind,  and 
not  the  albuminuria,  which  is  associated  with  convulsions.    The  mere 

•  Ab  I  hare  oopiwl  this  li^t  fn)m  notes  taken  (mm  tho  Ipclurw  of  Scyfcrt, 
deliverrti  in  the  »UHimor  session  nf  1863.  I  shall  not  cuiisidi-r  it  nccesHar)*  to  more 
than  iiiri<lfnl&lly  refer  to  tba  oorroborativo  testimoaj  since  kdvanoed  in  support  of 
their  ralidity. 
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absence  of  albumen  frum  the  urine  does  not  even  exclndo  the  exis 
of  Uright's  disfjise.  Hruun  is  careful  to  note  that  in  eert^in  vstva 
fatal  eclami>siu.  in  Hpite  of  the  alwemie  of  ulbuniiniiria.  thc/*a</-wif'r/#'ni 
exaniinutiou  revealed  amyloid  dogenenition  of  the  kidneys  and  of  the 
heart-structures;  and,  again,  in  others^  of  atrophy  of  both  kidneyi« 
where  the  drojisy,  and  the  alhnnien,  and  ej»8ts>  which  had  been  imiwjnt 
earlier  in  pTognanoy,  had  entirely  diKapjwurod  at  the  moment  the  con- 
vulsioug  occurred.  Biiitly  has  shown  that  not  rarely  ulbunimun»  in 
pregnant  women  may  disappear  for  geveral  hours  and  then  roappeiir 
once  more,  so  that  it  is  ])08gihl»  for  an  examiuBtiun  to  bo  maile  during 
the  short  period  when  the  urine  ceases  to  be  albuminous. 

On  the  other  hand,  chronic  neplirilis  does  utit  necessHrily  imply  in- 
suflioioncy  of  the  renal  Becretion.     Seyfert  reported  over  TO  cases  when* 
women  suffering  from  Brijfht's  diRease  became  pregnant;  only  two  of 
these  had  con^mlsions.     Every  observer  has  eeen  similar  iustanecB  uf 
immunity-     Nephritis  in  pregnancy  brings  with  it  iU  own   )»eeu)iar 
dangers.     Of  forty-six  cases,  chronic  iu  character,  reported  by  Uof> 
meier,  only  one  tliird  of  the  patientjs  had  eclampsia,  but  one  half  died. 
Including  acute  aud  chronic  casea  together,  Braun  estimates  that  only 
sixty  in  the  humircd  develop  ur£emi(!  connilsions.     Hofmeier  found, 
in  five  thousand  births  recorded  upon  the  history-books  of  the  Berlin 
Clinic  137  cases  of  nephritis  entered.     Of  these,  104   jMitients  only 
were  attai^ked  with  eclampsia.     Professor  Bamberger*  reports  from 
autopsies  of  the  "  allgenieinen  Krankenhaus  "  in  twelve  years  12.4.30 
cases  of  Bright^s  disease,  of  which  152  were  fonnd  in  puerperal  and 
pregnant  women,  viz.,  80  acute  eases,  TiO  ehronic  cases,  and  16  ctuoiof 
atrophy;  puerperal  eclampsia  was  recorded  in  23  inefcanoee. 

Flaisehlenf  found  in  examining  1,000  cases  of  pregnancy  that  albu- 
men was  prestMit  in  twenty-six.  In  live  of  the  eases  the  patients  snf- 
fered  from  eatarrh  of  the  bladder,  aud  in  two  chronic  nephritis  wM 
diaguose<l,  leaving  niuetcen  |)er  thousand  in  which  albuminurin  na 
dependent  upon  prognaucy.  Of  537  coses  (20,'j  primipara?,  "l-^'l  mnlli* 
pane)  observed  during  labor  or  immediately  after  childbirth,  albumi- 
nuria was  pre!?ent  in  1(3  women,  of  whom  73  were  priraipanv  and  onh 
30  were  uiuUipHrfe.  As  the  estimated  frequency  of  ec'larnpsia  is  only  I 
to  500  tiiLses  of  ]ircgnan{^>y,  the  mere  presence  of  albumen  is  not  neces- 
sarily of  grave  prognostic  importance. 

Lohloin  examined  the  records  of  thirty-two  autopsies  ma<le  npou 
eclamptic  women,  und  found  in  eight,  or  in  twenty-five  per  cent  of  the 
entire  number,  that  dilatation  of  one  or  both  ureters  coexisted  with 
renal  disturbances.     He,  therefore,  pertinently  iuqnires  how  far  sim- 

*  Bawbkkokr,  l^cbor  >rorbus  Ttriphtii  und  scinp  neziehuiigenxuuidcivn  Knink- 
heili'n.  Vnlkmiinn's  .Siimit)!.  klin.  A'ortr.,  Xo.  173,  p.  1541. 

t  Flaischlev.  ITcbtT  Scliwangcrschnfts  und  OeburtstDeren.  Ztschr.  f.  OeU  nod 
Qynaek.,  vol.  viii,  p.  358. 
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plo  mechanical  obstmction  of  the  ureters  mny  cxplaio  the  apparent 
(Icvolopnieut  of  unemic  mauifestations  in  certuiu  cases  witliout  tlio 
warning  funiished  by  albumen  in  the  urine. 

Fiually,  it  is  not  claimed  by  even  the  most  stalwart  champions  nf 
the  unemic  nature  of  colampsia  that  the  convulsions  wliiob  occur  dur- 
ing pregnaucy  and  lalwr  are  iuN'ariably  the  result  of  the  snmo  cause. 
Thus,  Tyson  says  :  "  There  are  no  reasons  why  we  should  exclude  from 
the  caudcs  of  the  convulsions  in  the  puerjjeral  state  those  whieh  oj)- 
erate  to  produce  con%'ulMons  in  the  non-puerperal  condition."  So- 
called  ca»os  of  ei-lampsia  without  albuminuria,  i.  e.,  without  uneniia, 
are  admitted  by  Bniuu  and  Spiegelberg,  and  referred  by  thera  to  reflex 
stimulation  of  the  vaso-motor  and  ronvulsive  centers  (Krninpfoentren), 
They  advocate,  however,  separatiug  them  off  into  a  class  by  them- 
eeWcs  nnder  the  title  of  acute  epilepsy,  or  eclamptiform  attacks,  a 
distinction  they  believe  warranted  by  their  rarity  and  their  benign  be- 
havior. 

The  objection  drawn  from  the  insignificance  of  the  ki<lney  changesL, 
frequently  observed  in  poH-mortem  examinations,  loaea  most  of  its 
force  when  wo  remember  tliat  in  a  large  proportion  of  cases  the  reten- 
tion of  e]ccrementitious  materials  is  due  to  acute  suppression.  Thus, 
in  the  104  cases  of  eclampsia  reported  by  Ilofmeior,  the  kidney  symp- 
toms dcveloix-Hl  suddenly.  This  sudden  sus|>eUBion  of  the  urinary  se- 
cretion can  only  result,  Spiegelberg*  arguea,  from  disturbances  in  the 
renal  circulation.  A  n»piiJly  deve!ope<l  atTectiori  nf  the  vessels  would 
leave  no  murkeit  pom/'mortan  traces,  and  would,  in  cases  of  recover}', 
disappear  as  quickly  as  it  Imd  come.  Were  the  kidney  troubles  due 
principally,  as  was  formerly  supi)osed,  to  pressure  of  the  gravid  uterus 
upcm  the  rvnal  veins,  the  kidneys  should,  in  post-mortem  examinations, 
exhibit  evidences  of  congestion ;  whereas,  usually  tbey  an*,  on  the  cou- 

T9,  found  to  l>e  [*ale  and  aniemic.    Besides,  in  euses  of  pressure  from 

,rian  and  pelvic  tumors  it  is  usually  the  urettTs  and  not  the  veins 
hich  are  implicated.  The  precise  nature  of  the  circulatory  clianges 
15  not,  of  course,  definitely  known.  Spiegdi^erg  suggests  that  either 
the  walls  of  the  vessels  are  altered  in  such  a  manner  ixs  to  interfere 
with  the  process  of  diffusion,  or  that  a  reflex  contraction  of  the  vessels 
due  to  a  |>eriphcnil  stimulus  0[>erat4.-s  to  cut  off  the  blofK]-i>u]>pIies  to 
the  kidneys.  Frankeuhacuser,  having  den)  oust  rate*  I  a  direct  connec- 
tion by  means  of  the  sympathetic  ner^'e  between  the  ganglia  of  the 
kidneys  and  the  nen-e-filameuts  of  the  uterus,  had  likewise  suggeste<l 
in  effect  that  the  albuminuria  of  pregnancy  was  due  not  t«  prcfisnre 
t  to  the  excitation  of  the  uterine  and  renal  nerve  plexuses. 

Cohnhcim  supposes  that  the  renal  changes  of  pregnancy  are  due 
primarily  to  reflex  contraction  of  the  arterioles  of  the  kivhiey,  and  that 
the  albuminuria  and  the  epithelial  degeneration  are  secondary  phe- 
*  Spieoelbebo,  Ltfhrliijch,  p  501. 
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nomona.  Experimentally,  Litteu  hfis  flhowTi  that  similar  result*  fulloir 
upon  the  temporary  narrowing  of  the  ronul  afferent  vessels  by  tnwuu 
of  ligatures* 

The  statement  contained  in  the  fifth  proposition  relates  to  a  curi- 
ous fact,  which  haa  since  received  confirmation  from  the  pathological 
investigations  of  Cornil  umi  Iliinvicr.  In  a  very  large  prc»|K»rtion  of 
women  who  had  died  from  uterine  cancer  the  ureters  wero  found  oc- 
cluded, with  attendant  dilatation  and  in  some  casea  with  hydrone- 
phrosis. Of  these  Ooniil  wrote:  **  With  these  olwtacles  to  the t'Xcrt'tioD 
of  uriuf  we  expected  urreniic  symptoms  to  be  manifested,  Init  they  were 
not  Although  the  attention  of  il.  Charcot  and  myself  was  fixed 
upon  this  point,  we  never  saw  either  the  epileptiform  convnlsionB  or  the 
coma  peculiar  to  uriemic  poisoning." 

A  very  difTerent  interest  attaches  itself,  however,  to  the  incinirr  u 
to  the  causes  of  the  outbreak  of  convulsions.  It  is  well  known  that 
not  every  case  of  nephritis,  or  even  of  kidney  insufficiency,  is  followed 
by  eclampsia,  though  convulsive  attacks  are  much  more  common  in 
the  uriemia  of  pregnant  than  of  non-pregnant  women.  Frerichs  be- 
lieved he  had  found  the  secret  in  supposing  a  ferment  to  develop  io 
the  blood,  which  converted  the  nrca  into  carlwnate  of  ammonia.  In 
1870  Spiegelberg  reported  an  examination  of  the  blood  of  an  eclamp- 
tic woman  by  the  latest  methofla,  and  demonstrated  the  presence  of 
ammonia  in  quantities  sufficient  to  give  color  to  the  snppofiition  of 
Frerichs;  but,  aubwqucnt  investigations  proving  negative,  ho  con- 
cluded that  "  ammouiivniia  is  to  be  regarded  as  one  of  the  rarest  cwiws 
of  convulsions." 

An  apparently  much  more  scientific  explanation  was  affordrtl  h? 
the  now  well-known  Traulw-Hoseivstein  theory*,  which  maintaioeil  that 
eclampsia  tnok  ]>luce  when,  in  persons  rendered  liydra?niic  by  Uk'  I«» 
of  albumen,  the  aortic  pressure  was  suddenly  increased,  the  iucremrvl 
pressure  giving  rise  successively  to  wdema  of  the  brain,  then  to  sec- 
ondary compression  of  the  vessels,  and  finally  to  acute  ana>mtji.  An 
an.-emic  i*oriiiiti(iii  uP  tht-  hemispheres  would,  it  was  predicted,  prnduci- 
coma,  while  convulsions  wmild  ensue  if  the  condition  oxtendud  to  th^^^ 
motor  cctilurs.  I^^l 

The  plausibility  of  lliis  hypothesis  w(us  increased  hy  the  wiHespre^^ 
ftoceptauco  of  the  doitvine  taught  by  Andml  aiul  Gavarret,  that  the 
blood  of  all  pivgnutit  women  is  hydnemic,  and  by  the  fnc-t  that  the 
existence  of  increased  blood-pressure  during  the  pains  seemed  naturally 
to  account  for  the  frequency  of  convulsions  in  labor.  For  a  number 
of  years  after  the  announcement  of  the  Tmnbe-Rosenstein  theory  it 
received  from  me  complete  acceptance ;  but  my  faith  became  aftrr- 
ward  weakened  by  failing  to  find  bX  post-inoHem  examinations  thean- 

•  OsTuopp.  Tkitrfl^  «iir  Lehre  von  der  Eolaropsie  und  UnMmio,  Saramlang  Win. 
Vortrftgi',  No.  aotf.  p.  lOlL 


5rv 

ticipftted  brnm-cbanjjes,  viz.,  (rdema,  anaemia,  and  flattening  of  the 
ooDvolutiong.  In  nineteen  examinations,  Lolilein  reported  these  nlter- 
atiouB  in  but  a  sinj^Ie  cuwe.  In  hia  Lelirbnch  der  (Jeburtshiilfe  Spiegel- 
berg  sums  up  tlie  objections  in  a  SfJinetthat  eontt^niptuous  fashion. 
First  he  aaka  why,  if  the  pathogenetic  symptoms,  as  aasunietl,  uro  in- 
Tariubly  present,  eelampsia  is  of  aiich  rare  occurrence,  and  in  what 
way  tlie  theory  in  question  afford*  any  oxj>Ianati()n  of  echimpsia  in 
pregnancy  and  chiIdl)od  ;  then  lie  denies  that  eclamptic  women  are 
for  the  most  part  hyUra*niir,  that  hydr*niiu  and  arterial  pressure  are 
ojipablo  of  inducing  cerebral  anauuia,  and  that  t!ie  clinical  evidences 
afforded  by  the  pulse  and  pu|»ilrt  are  those  pro<iuced  by  (pdcma. 

Angus  Mandr»nald  reported  in  1878  that  in  the  examination  of  the 
bruin  in  eelaniptif  [htsous  he  found  the  meninges  congested  and  the 
Tenoufl  8inu.scH  61led  with  blood,  while  at  the  same  time  there  waa 
marked  anii^niia  in  the  dee|ter  layers  of  the  bra  in -structure.  The  ven- 
tricles, in  plare  ttf  l)eing  empty,  iw  should  lujve  been  the  case  u<!eord- 
ing  to  the  Traobe-liosenstein  theory  of  cedcniatons  swelling,  were 
found  filled  with  serum.  In  place  of  the  doctrine  of  secondary  com- 
pression, he  expressed  his  belief  that  the  aniemia  resulted  from  arterial 
contraction  due  to  irritation  of  the  viwr)-motor  centers  from  pxeremen- 
titious  principles  retained  in  the  ciit'ulation  by  the  insuHiciency  of  the 
kidneys*  The  ingenious  theory  of  Macdonald,  however,  still  leavce 
unexplained  the  absence  of  conviUsiona  in  caees  where  the  tissues  are 
noccwarily  loaded  with  nrea,  and  their  occurrence  in  instances  whore 
either  no  kidney  lesions  were  present,  or  where  the  kidney  and  cere- 
bral symptoms  were  c(»inctdent. 

The  disposition  to  ascribe  convulsions  to  cerebral  anaemia  is  based 
upon  the  experiments  of  Kussnmul  and  Tenner,  who  demonstrated 
that  convulsive  tnitchings  might  be  produi^  in  animals  by  tying  the 
carotids  or  by  o)>ening  the  large  vessels  of  the  neck  and  allowing 
them  to  bleed  to  death.  It  is.  of  course,  antieipatetl  that  amemia  due 
to  syntole  of  the  arterioh*s  would  be  foUoweil  by  the  same  results.  The 
phenomena  of  convulsions  are  twofold,  viz.,  loss  of  consciousness  and 
tonic  and  clonic  contnictions.  Loss  of  conseioneness  is  easily  to  be  ac- 
oounted  for  by  anienua  of  the  hemisphoi-es,  precisely  as  in  cases  of 
onlinary  syncope.  Convulsions  (xrur,  however,  when  tiie  brain  is  re- 
moved, if  only  the  pons  Varolii  and  the  medulla  oliloiigatu  are  pre- 
wrved.  Deiters  has  shown  that  the  motor  fibers  of  the  extremities 
and  the  trunk  Imvc  their  first  central  terminations  in  the  pons.  Noth- 
nagel  *  hiw  proved  that  a  collection  of  ganglionic  cells  in  the  substance 
of  the  pons  furnislies  the  motor  center  from  which  the  convulsive  im- 
petus takes  its  dejiarture.  According  to  Schroeder  van  der  Kolk,  the 
groups  of  gray  matter  for  the  cranial  nerves  are  situated  in  the  floor 
•  XoTHXAOitL,  Ueber  den  epileptisohon  Anfull.  Volknwinn's  SftiumL  klin.  Vortr^ 

No.  39,  p.  aia 
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of  lh(»  fonrtli  ventriole  and  in  the  snbsUiucc  of  the  meUuILi  oblong 
Any  irilliumct'  proihicing  contractions  of  the  art^^rioles  throogb 
nwomotar  nvrvee  would  necessarily  produce  both  conu  and  oonvuS- 
frioiift.  As,  howover,  conmUionji  muy  take  place  without  low  of 
tfoiousufs*,  Nothnagel  concluduii  that  the  same  cuuse  wliicli  »i:tfc 
rvctly  throoirh  the  vuso-motor  nerrcs  may  independently  ati  in  MCtKni 
Uk»  o«atd»  of  nnscuUir  movements 

Tlw  ItefjgutQjr  cttiLiide  ratio  us  have  led  writers  to  uride  «mi 
ini*  tvo  ctfe^^t^  vis.,  tho!^  due  to  centric  oauBc^  and  tboee 
hmm  jMripfcipral  irritation.  In  both,  cerebral  anteiuia  plajs  an  un|j 
Uftt  pMt.  In  dw  oTDnrhclming  proportion  of  coses,  nnmuA  k  re- 
gMwIni  m  iIm  fsoDtain  and  origin  of  the  evil^  the  term  urtrmia  tigtafy- 
fti^iiff  tail,  llw  action,  not  of  a  single  constituent  of  the  urine,  but 
ni  aJI  ikt  caEnaMtttitioos  principles,  combined  with  that  of  infmwd 
aMnil  MwMk  Whether,  in  exceptional  ea»e.s  carhotulo  of  aauaon^ 
a» <MW>»J  Kill  ail  15  pn>sent,  h  a  matter  of  slight  moment.  The  Hit 
lllpwit  1^  ftriyheial  irrtutinn  is  ni>t,  however,  to  be  orerio 
VtibMl  wnaaHk  though   mrely,   peripheral   irritation   can 

Im  antmic  cs8e«  the  greater  pro})ortion  deTc-kip  dnrin; 

.    Ife  LihIiMi'*  ««Uectit«,  a  hundred  and  six  in  nnmbcr,  niutT- 

«f  ll»  faAiMlto  vere  parturient.      Spiegelbrrg   has   frt^neolij 

avakftted  in  the  pUcenhU  jterif^l  hy  the  mechaittral 

a(  tW  ataua  dniing  the  employment  of  the  Crvde  meihdd 


ttaft  the  special  sourre  of  irriiatiod  is  ^ecifrf 
rhich  the  obserrati^kus  of  Bcmztoa  Hi^ 
art  B04  oottfined  Ui  the  tim^  of  actual  labor,  bat 
Akri^K  the  entiiv  dontuia  of  pTrpaMnrr.  md 
tha  fattafiade  cikangea  of  the  childbed  bhM. 
CM^iA*  mAmA.  caacMK  that  all  cases  of  eelampsa  hare 
«Aa  whp^    IWh.  Ml  irritatioa  proceeding  froa  the  vteras 

i|A  the  OTwpalhetic  smtm  to  the  kidner  d0«a,«&- 
I  «f  Aa  artwiatw  or,  when  safficientlr  iaieaMv  it  ■■? 
!■  thr  Tiat  wMUr  maTrr  in  Thr  mrintk  nMnnjjiiM,  aai  fci, 
i  af  the  arterioles  of  the  enttrv  bodr.    Evi^^ 
k  mfftiid  hj  the  hi^  ttmtimm^a^^^ 
fNiaii.  vhife  te  icaaltin^  atuKaata  ^  tfe  W^t  Mm 
;  th*  iKvaflMA  «ff  ^e  eialqktk  attM^ 
T^  adaiMBifa  ad  this  fm  mbIi  m  a  varkmg  ^fathewii  tfatii 
i«»4i«s  iMdi|pH»  vhift  te  atnde  thewT  h»  fidkd  a»  dc^  «h»  aeev- 
i«M*  Md  ei^BfM  vithMI  fcitecT  laxa,  the  fie^pWBt  prasiwv  «r  M- 

,  aod  the  ^M^  giaritT  «d  aata^ 
W  bteer  iiiMiLfiai      U 
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ooniieclion  between  urflomia  and  eclnmp8i&,  tho  danger  to  life  from  the 
rutentiuu  in  the  circulation  of  excrementitious  materiuls  is  in  nu  wise 
disputed. 

Oonvnlsions  occur  more  commonly  in  primipara?  than  in  multi- 
{kane,  eftpecirtUy  in  elderly  prtmipuras  in  twin  pregiiancit'ei,  and  in 
women  with  contnwited  pelves.  Thoy  may  occur  epidemically  in  con- 
sequence of  atmospheric  conditions,  which  probably  interfere  witli  the 
fuuctions  of  the  skin,  and  thuH  indirectly  increase  the  labor  thrown 
upon  the  kidneys. 

Treatment. — The  occasional  examination  of  the  urine  of  itre<jnant 
women  is  to  be  regarded  as  an  indisj^ensable  precuuliun.  Faint  tnu.*es 
of  albumen  are  not  infrequently  found  in  the  urine  of  women  with 
harmless  catarrhal  affections  of  tho  blatider.  Persistent  albuminuria 
calls  for  sjtccial  prophylactic  treatment;  for,  though  convnlaions  are 
not  to  bo  regardefi  as  tho  necessary  conBe<|uence  of  nephriti«,  the  pres- 
ence of  renal  disease  immensely  increases  the  danger  of  sudden  acute 
suppression.  Nephritis  is,  moreover,  apt  to  be  aggravated  by  the 
pregnant  state,  and  Tlofmeier  has  shown  that  in  a  considerable  pro- 
portion of  the  C4i*js  which  have  their  origin  in  pregnancy  the  kidney- 
Icsiona*  contrary  to  the  accepted  Ixdief,  do  not  disappear  spontiineoualy 
after  parturition.  Flaischlen  has,  however,  rtK>eutly  cliallengod  Uof- 
meior's  conclusions.  The  tnie  renal  lesion  of  pregnancy  he  regards  as 
dne  to  aniemia  of  reflex  origin,  the?  prinmry  ctniseqnenco  of  which  is 
anatomically  an  alteration  in  tlte  epithelium  uf  tlic  glomeruli,  and 
clinically  albumen  in  the  urine  without  sediment.  In  its  subsequent 
course  degenerative  changes  take  place  in  the  epithelium  of  the  cana- 
liculi,  and  great  quantities  of  albumen  with  cylinders  and  epithelia  are 
found  in  tho  urine.  It  occurs  first  about  the  middle,  or,  more  fre- 
quently, toward  tho  close  of  pregnancy.  As  distinguished  from  chronic 
nephritis,  in  which  the  specific  gravity  of  the  urine  is  low  and  tlie 
quantity  increased,  the  specific  gravity  is  high  and  the  quantity  dimin- 
ished. The  transition  of  this  form  into  chronic  nephritis  he  regards 
as  not  proved,  and  a  priori  i  ni)rc)lMil>Je.* 

Kvery  precaution  shonl  I  h;^  taken,  therefore,  to  remove  from  albu- 
minuric patients  all  s()ur;:es  of  muntal  tixcitenititit,  to  ward  ulT  attacks 
of  indigestion,  and  to  defend  them  from  colds.  In  (pdema  of  the  face, 
the  extremities,  and  the  labia  majora,  a  strict  milk  diet  shonld  be  en- 
joined, and  the  tincture  of  the  chloride  of  iron,  in  full  doses,  should 
be  given  at  least  four  times  a  dav,  both  for  its  rtiuretio  atid  for  its  ha*m- 
atinic  properties,  and  likewise  to  improve  the  tonus  of  the  weakened 
Towels.  If  tho  milk  diet  is  Iwdly  supported  by  the  patient,  she  should 
be  instructed  to  drink  freely  of  the  natural  alkaline  waters  possessing 
mildly  diuretic  propertie.**,  such  as  the  Virhy,  tho  Selters,  the  Buffalo 
lithia-water,  the  Poland  water,  and  others  of  like  action.     To  remove 

•  Ztsclir.  f.  Geburtsh.  und  OjDiiek.,  vol.  viii.  p.  S54. 
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the  transuded  scram,  tho  skin  should  bo  compelled  to  aid  the  kidnors, 
either  by  means  of  tlio  Turkish  bath  or,  where  the  latUr  is  not  avail- 
able, by  the  wct-pa<:k.  Mild  hixativos,  such  aa  the  Friedrichshall,  the 
Unnyadif  or  the  Saratoga  watera,  are  useful  in  constipation  of  the 
bowel?'. 

If  cerebral  symptoms  threatcu  the  outbreak  of  convnlsionB,  tiie 
nervous  irritability  should  be  held  in  cheek  by  rectal  injections  of 
chloral  and  the  bromide  of  j»otus:sium  (thirty  grains  each),  and  ahj- 
dragogiie  ruthnrtic  should  be  promptly  atlministered.  Free  catharsis 
unlond.s  the  blood  of  urea,  diminisiieH  tho  arterial  tension,  and  n'Uxos 
the  arterioles.  The  immediate  results  are  usually  in  the  highojil  degree 
satisfactory.  The  pain  in  the  head,  the  sensory  disturbauc^ift,  the 
stomach  troubles  disappear,  and  the  patient  beoonies  calm  or  sinks 
into  a  gentle  sleep.  Ivubluin  recommends  placing  the  woman  in  tho 
latero-proue  position,  in  order  to  diuiiuish  as  much  as  possiblo  the 
pressure  upon  the  ureters  and  upon  the  renal  reins. 

So  far  writers  are  practically  unanimous.  Whatever  diffcrcnees 
exist  between  them  relate  not  to  principles,  but  to  the  means  best 
adapted  to  micomplish  the  end  in  view.  When,  however,  in  spice  of 
palliative  measures  and  hygienic  precautious,  the  uraemia  symptonu 
have  steadily  progresseil  until  the  central  nervons  systom  has  become 
involved,  the  question  comes  up  for  decision  whether  to  jiersevere  in  a 
plan  of  treatnu^nt  designed  merely  to  wan]  off  imj)cnding  <liinger,  or 
whether  to  place  the  patient  without  delay  in  a  position  of  ivlalive 
safety  by  the  induction  of  premature  labor.  Tho  weight  of  authoritr, 
it  seems  to  me,  is  favorable  to  proonietination,  the  int**rniption  of 
pregnancy  being  regarded  as  an  extreme  measure,  justifiable  only  lo 
cases  of  utmost  peril.  But  premature  labor  with  the  Indiirations  khu-i 
limited,  is  not  likely  to  save  many  lives.  My  own  convictions  we 
cle-ar  that,  so  soon  as  grave  cerebral  symptons  develop,  tho  |>criod  of 
folded  hands  has  passed.  The  relief  to  be  obtained  from  chloral  anil 
c>atharsis  i»,  as  a  rule,  of  short  duration,  and  wo  can  not  go  on  giv* 
ing  chloral  and  cathartics  to  the  end  of  gestation,  nor  are  we  sniv 
that  the  first  fortunate  rttsnlts  can  be  reduplicated.  Moreover,  it  a 
necessary  to  take  cognizance  of  the  well-lieing  of  the  ftetua,  which  is 
threatened  hy  the  continued  circulation  of  urea  in  the  maternal  blood* 
The  induction  of  premature  labor  by  means  of  the  bougie,  nidM,  if 
needful,  by  the  vaginal  douche  and  tlie  dilating  bags  of  Banies,  iiii  lU- 
teudcd  with  but  moderate  risk  if  resorted  to  after  tho  ursemic  sviuj^- 
U)ms  have  been  got  fairly  under  control ;  if  employed  as  a  last  ro- 
source,  where  other  therapeutical  measures  have  failed,  its  use  is  still 
justifiable,  though  it  then  partakes  rather  of  the  nature  of  a  forlorn 
hope. 

The  indications  for  treatment  during  the  outbreak  are  for  the  most 
part  the  »amc  as  laid  down  for  uremic  Bj-mptoms  unattended  by  cou- 
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vulsioiis,  viz.,  to  lower  the  arterial  tension,  to  diminish  to  the  fulleet 
©ttont  pmoiicAble  the  irritation  of  the  vaso-motor  and  oonvulaive  ceii- 
t«nj,  and  to  restore  to  the  kidneys  their  normal  hinctions.  Spiegel- 
btTgoIuinis  thut  these  three  indications  are  most  completely  fultillcd  by 
vene^jctiou.  Professor  Fordyi'e  Burker  pleaded  for  tlio  restoration  of 
the  lancet  in  the  management  of  puerperal  convulsions,  insisting  upon 
the  uunuHtakablti  cliiiitnil  evidtmcos  favorable  to  it«  emjiloyment  In 
my  student-dayH  in  Paris,  at  the  Ilopitul  des  Clinitpies,  whert*  the  an- 
cient usage  was  in  full  favor,  I  well  remember  my  tiret  feelings  of  alarm 
nt  the  vigor  of  the  treatment  in  vof^ue ;  but,  after  carefully  watehing 
the  cases  to  the  end,  I  was  led  to  conclude  that  the  claims  of  bleeding 
in  eolam|>8ia  rested  upon  a  substantial  foundation. 

The  s|)ccial  advantiige  of  venesection  lies  in  the  rapidity  of  its  ac- 
tion; incidentally  it  favors  absorption  and  renders  the  patient  more 
nuscoptiblc  to  the  influence  of  other  remedies.  It  forms,  therefore, 
iimturally  the  tirst  st^^p  in  the  treatment  of  convulsions.  The  quantity 
of  blood  to  be  withdrawn  varies  from  eight  to  sixteen  ounces,  accord- 
ing to  the  vigor,  and,  to  some  extent,  according  to  the  size,  of  the  indi- 
vidual. 

In  the  M»y  number  of  the  American  Joumnl  of  Obstetrics,  1871,  Dr.  H. 
F«uii,  of  Brooklyu,  rontritmled  an  article  on  Veratnun  Viritle  in  Ijirge  Doses, 
aa  a  Subctitut«  for  IIloodlettiDg  in  Piierpcml  ConvuUioD?,  in  which  he  recom- 
mvndcd  the  tincture  of  Tcnitrum  in  doses  rar^inf^  from  fifteen  minims  to  a  tea- 
iipoonful,  rr|ieatcd  rvcry  live  or  ten  minutvM  until  tlie  j>t)ltK:  lit*cainc  soft,  or 
voEoiting  eet  in.  For  wvcnil  lioura  after  tlie  convulsions  are  arrested  he  ad- 
risca  the  vi^rAtnim  to  be  udm  in  Littered  in  niuHller  do»e&.  in  order  to  keep  the 
pulae  below  flfty  to  the  minute.  He  rlainis  thut  the  large  doses  arc  devoid  of 
danger  M)  long  XM  the  convitUions  cnntinii<>.  According  to  Kcoyon,*  who  has 
recently  contributed  two  raws  RuecossfuUy  treated  by  veratnim,  'Mhednipis 
quickly  atworbetl,  and  enter*  the  rircnlntion  rapidly.  It  enters  the  vasa  vasorum, 
and  thruog^h  them  impatrH  the  sensibility  of  the  vawi-motnr  nerves,  the  blo<id- 
reaHels  thus  losing  their  tonicity  and  [>ower  of  contraction  " — all  good  argu- 
meul«  for  its  use  in  conruUlons  if  its  safety  can  be  established. 

After  bleeding,  narcotics  and  aniesthetics  should  be  resorted  to, 
with  a  view  of  preventing  the  renewal  of  the  couvnlBions.  Chloroform 
and  morphine  have  long  been  tested  in  practice,  and  have  snstained 
their  claimti  to  professional  favor.  From  one  sixth  to  one  fourth  of  a 
grain  of  mor|)liine  should  be  iujeetol  hypo*iermically,  the  same  quantity 
to  be  repwitefl  in  an  hour  in  case  of  the  convulsions  returning.  Chlo- 
roform Wiw  formerly  rccoinmendcfl  in  full  anwsthetic  doses,  so  as  to 
complett-dy  parjilyze  the  motor  oent4»rs.  As,  however,  experience  has 
shown  that  complete  and  prolonged  anaesthesia  is  in  itself  a  source  of 
danger,  it  is  a^^lvisable,  except  in  cases  whore  labor  is  nearly  at  a  close, 


•  KsxTos.  Treatment  of  Convulsions 
U-tober,  1879,  p.  370. 
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to  restrict  the  chloroform  to  the  paing,  and  to  the  reftleesneae  wbic^ 
is  ofteu  the  prclimiiuiry  of  a  fresh  seizure. 

The  discovery  of  chloral  Una  added  another  invaluable  agent  to  onr 
list  of  available  antispasmodics  and  auai-i^thetics.  It  is  my  present 
practice,  after  beginning  with  chloroform,  to  administer  thirty  gnuns, 
each,  of  chloral  and  bromide  of  potassium  by  the  ruotuiii,  aiid  lo  sus- 
pend the  chloroform  so  soon  as  the  sedative  effects  of  tlie  latter  a^'ute 
become  developed.  The  frequency  with  which  the  chloral  should  be 
given  dejxends  upon  the  frequency  and  violence  of  the  attacks^  A 
single  dose  will  sometimes  exercise  a  restraining  influence  for  hour<; 
while  in  other  crises  iu  the  course  of  an  hour  or  two  the  di*se  will 
require  to  be  repeated.  As  a  subsidiary  measure^  with  a  view  to  lli<* 
ultimate  relief  of  the  kidneys,  the  lower  bowel  should  bo  cleared  out 
with  an  enema,  and  a  cathartic  (a  drop  of  croton-oil,  or  calomel  iznl 
jalap  in  case  the  jmliuut  is  able  to  swallow)  should  be  given  by  mouth. 

Breus*  waruily  recommends  the  use  of  the  liut  bath  us  a  prophr 
lactic  measure  in  the  renal  affections  of  pregnancy,  and  as  a  meaeufv 
of  treatment  in  conjunction  with  chloral  during  the  eclamptic  attack. 
The  plan  he  recommends  consists  in  placing  the  patient  up  to  the 
nock  in  a  bath  of  a  temperature  at  first  of  about  10'3°,  which  should  be 
gradually  increased  to  110°  or  112*^  Kahr,  The  bed  for  the  receptioa 
of  the  patient  should  be  H[>reud  with  two  btunkcts  covered  by  a 
warmed  ehect.  After  a  half-hour  the  patient  should  be  removed  from 
the  bath,  wrajjpeU  in  a  warm  shctjt,  and  placed  npon  the  bed-  She 
should  then  be  enveloped  in  the  blankets  with  only  the  face  free,  tod 
two  more  blankets  should  be  laid  above  the  preceding.  In  n  few 
minutes  profuse  perspiration  sets  in,  and  should  l>e  uuiintained  for  from 
two  to  three  hours  The  covers  should  then  be  removed  graduully. 
Foi  thirst  he  gives  sodu  or  other  sparkling  waters.  After  tJje  sweating, 
the  patients  ordinarily  sleep  a  few  hours,  when  they  feel  well.  A 
comat^)se  condition  is  iiu  contm-tndinition,  but  renders  the  j)roo«lure 
more  difficult.  The  diaphoresis  rapidly  diminishes  the  dropsical  symjt- 
toms,  and  is  followed  by  a  decided  diminution  iu  the  amount  of  allm- 
men  iu  the  urine. 

As  convulsions  which  oecur  after  the  advent  of  labor  have  a  tend- 
ency to  recur  so  long  as  the  labor  continues,  and  in  the  larger  propor- 
tion of  cases  cease  after  the  birth  of  the  child,  every  obetetrieiU  re- 
source comiJatible  witli  the  safety  of  the  mother  should  bo  employed 
to  hasten  delivery.  In  the  early  part  of  the  first  stage  the  pains,  if 
sluggish,  should  be  slimulaterl  by  catheterization  of  the  ntems.  Brann 
advocates  rupturing  the  membranes,  as  he  claims  that  the  escape  of 
the  anmiotic  fluid  often  dtniinishes  the  frequency  and  violence  of  Uie 
convulsions.      The  wntcr-bags  of  Dr.   liarnes,  if  necessary,  should  be 

•  RitKus,  Ziir  Tlierapic  dcr  pucrpcmlen  Eeluni|»sie,  Arch.  f.  Oyuaek^  roL  »ix, 
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used  to  promote  the  dilatation  of  the  cervix.  Incisiona  tbrongh  thjo 
bonJpr  of  the  oa  esterimm  aud  accouchement  ford  are  iinueceesary. 
AfltT  the  first  stage  is  completed,  if  no  mechanical  di8|)roportion  oxistfi 
liftweun  the  head  and  the  |)elvis,  a  careful  attempt  to  extract  tlic  child 
with  forceps  sbonld  be  made.  Everj'  precaution  Bhould  be  ufled  to 
avoid  injuring  the  softs  parts.  Obstetrical  aid  is  only  warranUibie 
where  it  C4in  be  employed  without  detriment  to  the  mother.  In  in- 
strumcnUd  cases,  with  the  head  high  in  the  pelvis,  I  luive  bud  every 
rendon  to  feel  Bfttisficd  with  the  Tamior  forceps,  exchanging  it,  how- 
ever, for  oue  of  Knglish  pattern  so  soon  as  the  head  iti  brought  to  the 
floor  of  the  pelvis. 

When  convulsiona  (xrcur  during  pregnancy,  the  question  as  to  the 
advisability  of  at  once  provoking  labor  is  by  no  means  settled.  Tho 
material  upon  which  to  form  an  opinion  is  limited,  as  in  most  cases 
labor-puins  otx'ur  spontaneously  (as  a  consequence  of  the  convulsions). 
Where  mwiicul  treatment  alone  is  employed  it  is  certain  that,  in  the 
absence  of  labor-paiua,  a  certain  proportion  recover,  and  pregnancy 
may  go  on  to  completion.  On  this  account  it  is  commojily  advised 
not  to  introduce  labor  as  a  complication  into  a  state  of  affairs  already 
sulticiently  dangerous  aud  ditlicult  to  manage.  So  far  as  my  own 
experience  goes,  however,  the  practice  of  waiting  ui>on  Nature  has 
proved  uniformly  disastrous,  while  the  induction  of  labor  has  furnished 
me  with  a  certain  proportion  of  recoveries.  Bruun  declares  he  has 
known  but  one  patient  to  recover  Ix'twcon  the  fourtli  and  sixth  months 
of  pri'gnancy  except  wliere  abortion  had  taken  pla(?e.  The  question  19 
one.  however,  concenting  which  there  exists  a  reasonable  degree  of 
doubt,  and  which  can  not  be  settled  by  the  hap-hazard  exj)erience8  of 
individuals. 

lu  the  treatment  of  convulsions  during  the  childbed  {K-riod  the 
agents  used  shoulil  Ixi  opium,  chloral,  veratrum,  or  digitalis.  Chloro- 
form and  venetiection  sliuuld  be  empluyeii  with  extreme  caution,  if, 
iudeeil,  they  are  ever  entitled  to  contideuee  al  that  time. 


CHAPTEU   XXXI. 

POST-PARTUM  HEMORRHAGE  AND  RETAINED  PLACENTA, 

Konniil  •jLrenci»  for  chocking  luDmorrhagc. — Disturbances  nf  coDtraclillty.  of  ro- 
traclility,  of  thrombus  formntion.— Trealineul.— MellioJ  of  socuring  contnu:- 
tkm  and  retraction. — Trcalmtut  of  ucrebntl  auBPmia.— Itoiaincd  plnoenta. 

The  hemorrhages  which  occur  immediately  after  the  birth  of  the 
child  may  have  their  origin  in  the  uterus,  the  vagina,  or  the  vidva. 
It  is  customary,  however,  to  consider  those  which  spring  from  lacera- 
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tions  in  a  chapter  by  themselves,  and  to  apply  the  term  posi-partum 

thoae  bspniorrhages  only  which  arise  from  the  plar-pntal  site. 

Unlike  other  grave  complications  of  childbirth. /w«^-/wr/wm  liam- 
orrhago  is  not  an  imcommon  event  It  may  follow  the  simplest  of 
lubore,  and,  in  case  of  an  unpreparpd  physician,  it  may  carr^-  liia  patient 
in  a  fvw  moment^)  to  the  brink  of  death.  It  is  impossible  to  couceivf 
a  tragedy  more  terrible  than  this.  Occurring,  u«  the  acoi<Iont  dors 
suddenly,  without  waniiug,  in  the  period  of  joy  that  follows  the  birth  uf 
a  living  child,  the  sudden  shifting  uf  the  scene  become*  appalling.  If 
the  mother  dies  at  sucii  a  time,  the  luckless  attendant  who  stands  at 
hor  bedside,  a  nerveless  sptn'tator,  need  never  expect  forgiveness ;  nor 
can  he  shield  himself  behind  the  recorded  ill-successes  of  otboni 
Every  competent  at'coueheur  knows  in  his  own  heart  that  he  has  no 
right  to  shirk  his  personal  responsibility  in  cases  of  fatal  posi-parthm 
hajmorrhftgp,  or  to  meanly  throw  the  blame  upon  Providence. 

The  treatment  ot  post -par  I  urn  bremorrhage  is  ono  of  the  most  sat- 
isfactory departments  of  obstetricjil  pnictice.  In  no  other  emergieney 
is  the  saving  of  life  so  little  dependent  upon  chance,  and  so  much  ujxm 
intelligent  human  intervention.  Successful  treatment  is,  however,  )««* 
the  result  of  a  familiarity  with  the  various  procedures  extolled  by 
writers,  than  of  a  correct  understanding  of  the  mechanism  by  mesns 
of  wlii('h  the  arrest  cvf  the  hremorrhage  is  to  be  effected. 

Normal  Agencies  for  oheoMng  Hsemorrha^— In  normal  casos  the 
flow  wliich  follows  the  detachment  of  the  placenta  is  of  brief  duration. 
The  torn  arterial  twigs  retract  spontaneously,  the  patulous  months  of 
the  veins  become  plugged  with  fibrinous  clots,  while  the  8o-caIle<l  ve- 
nous sinuses,  which  are  simply  channels  lined  with  endothelium,  with- 
out valves  or  walls,  become  bent,  flattened,  and  obliterated  under  ihr 
compression  exerted  by  the  muscular  structures  of  the  uterus. 

The  firt*t  requisite  iigainst  htemorrhage  is  the  nuiintenan<*e  of  firm 
uniform  contraction  of  the  utenis.  The  contractions,  which  persist 
with  lessened  force  after  the  birth  of  the  child,  during  their  continu- 
ance alone  suffice  to  prevent  hfemorrhage  from  the  placental  site.  Thr 
two  diagrams  borrowed  from  Professor  Hreisky  sen'e  to  illustTate  tlir 
mecliauism  by  which  tiiis  is  effected.  In  the  transition  from  n  U>  h 
the  uterus,  which  shortly  before  harbored  the  entire  ovum,  becomw 
reduced  t^  a  Iwdy  not  larger  than  the  two  fists.  But  tho  duration  uf 
the  contractions  is  shttrt,  with  an  ever-increasing  interval  between 
them.  If  their  cessation  were  followed  by  the  return  of  the  utenu 
from  b  to  rt,  the  blood  would  once  more  rush  into  the  sinuses,  the 
mouth  of  the  veins  would  ojicn,  tho  thrombi  would  l>o  washol  out  h^ 
the  pressure  brought  to  bear  upitn  them,  and  flooding  would  of  necef^ 
sity  ensue.  That  this  doiis  not  take  place  is  owing  to  the  same  forrr 
which  in  labor  keeps  the  uterus  (dosed  upon  it«  contents  during  th«* 
descent  of  the  foetus — viz.,  tonic  retraction. 
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Tho  tonic  retraction  of  the  uterus  is  in  part  the  consequence  of 
shortening  of  the  muscular  fibers,  and  in  part  of  their  rearrangement, 
■  thickening  nf  thu  utorine  wilIIs  resulting,  as  tho  cell -elements,  in  place 
of  standing  end  to  end,  assume  a  position  more  nearl)-  ]>arallol  to  one 
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another.  Retraction  is  a  permaueut  acquisition  of  the  uterus,  and 
alone  suflices  to  prevent  the  oc:currence  of  hajmorrhage.  The  difTer- 
ctiee  between  it  and  contraction  is  exhibited  by  the  diflereuce  in  tlic 
consistenee  of  the  pofit-par turn  uterus  during  and  between  the  luiiiin. 
The  contracted  uterus  is  hard  and  6rm  like  a  billiai-d-ball,  wliilu  the 
retractod  organ  is  relatively  soft  and  relaxed.  The  two  properties, 
though  distinct,  are  not,  however,  independent  of  one  another.  When- 
ever the  contractions  are  good,  the  retraction  is  well  marked  also. 
Whatever  diminishes  the  contr.K'tilc  powers  of  tho  uterus  is  followed 
by  a  corresponding  falling  off  as  regards  its  retraction. 

In  c^ses  where  tho  muscular  structures  of  the  uterus  fulfill  their 
normal  functions,  tho  furnmtion  of  thrombi  is  of  suliordinuU;  impor- 
tance us  a  means  of  arresting  hicmorrhage.  Confined  to  the  atlherent 
portion  of  tho  decidua  sorotiuu,  they  impart  an  uneven  Mirface  to  the 
placental  site.  Thrombi  whicli  extend  to  the  intermuscular  veins  are 
pathologicjil.  It  is  only  when  the  uterus  is  flubbv,  and  the  muscular 
action  is  in  default,  that  the  thrombi  exercise  any  marked  influence  in 
the  control  of  hwmorrhage,  and  even  then  they  bear  so  dose  a  rela- 
tionship to  puer|)erul  thrombosis  as  to  approach  dangerously  near  to 
tlie  confines  of  pathology. 

Tho  causes  of  poat-parhtm  hajmorrhage  are  to  be  sought  for  in  dia- 
turbances  of  the  mechanism  by  which  hfemorrhage  is  normally  pre- 
vented. 

Disturbanoes  of  Contractility. — Contractions  of  the  ntorus  may  foil 
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from  lowering  of  the  miisciilur  irritability.  Atony  follows  most  fpp^ 
quently  cxliausting  liibor,  artitiivial  deliveries,  rapid  evacuatiim  of  tlie 
utenm,  eapeciully  in  mnltiparne,  where  the  failure  to  contract  haa  often 
the  eignificance  of  u  prolonged  pause,  excessive  diitteniion  (hydrain- 
nios,  twins),  profuse  hremorrhages,  collapse,  nervous  deprtrsaion,  and 
severe  general  uilnieuta. 

Again,  in  other  case*,  tlie  functional  disturbance  may  proc©e<I  from 
BOnie  ahnornial  condition  of  the  numi'ubir  libor.  Thus,  the  defects  of 
contractility  may  spring  from  inoomplote  development,  a&s  in  anoma- 
lies of  formation,  in  textural  changes  due  to  some  antecedent  disease 
or  puerperal  eon<lition,  especially  as  to  the  result  of  many  preriouB 
confinement*,  or  finally  from  inflammatory  infiltrations  baring  their 
source  in  tlie  bruising  of  the  lower  uterine  segment  during  hilwr. 

The  contractions  of  the  uterus  may  l)e  mechanically  interfered 
with  over  limited  areas  by  retained  portions  of  the  placeata  aud  of  the 
membranes,  by  peritoneal  adhesions,  by  tumors  in  the  walls  of  the 
uterus  or  in  the  uterine  api>eudage8,  or  by  a  distended  bladder  or 
rectum. 

Disturbances  of  Retractility. — A\"e  liave  already  seen  that  the  tonus 
of  the  muscular  tibors  is  lowered,  and  that  their  rearrangement  is  in- 
complete, whenever  the  ut^erine  contractions  are  in  default  At  the 
same  time  the  retraction  of  the  uterus  may  be  direi-tly  hiiulered  by 
nieehauicul  causes,  especially  by  those  which,  like  the  placenta,  the 
membranes,  or  coagula  of  blood,  when  retained  in  the  uterine  cavity, 
prevent,  in  spite  of  continnod  contractions,  a  suflicient  closure  of  tlui 
veine. 

Disturbances  in  Thrombus  Formation. — The  disturbances  which 
interfere  with  the  formation  oX  thrombi  occur  for  the  most  f>art  in 
those  cases  in  whicli,  owing  to  tlie  defective  action  of  the  muscular 
structures,  the  blood-stream  arrives  at  the  mouths  of  the  vessels  with 
unchcc^ked  rapidity.  As  a  consequence,  coagulation  does  not  take 
place,  or  the  coagula  are  of  soft  consistence,  and  offer  but  feeble  resist- 
ano©  to  any  sudden  increase  of  blood-presaure,  or  become  nKH,'hanic&Ilv 
detached  by  n^stless  movements  on  the  part  of  the  |)alient,  or  by  strain- 
ing with  the  abdominal  muscles. 

Outlying  Causes  of  Postpartum  Hamorrhage.— The  remote  oauaes 
of  post'jmrtum  hjcmorriiage— i  e..  those  n(»t  immediately  connectwi 
with  the  uterus — idl  act  by  indirectly  interfering  with  eitlier  the  con- 
tractility or  the  ionjii*  of  the  nius<MiIar  fiber,  or  with  the  thrombus  for- 
mation. This  they  do  by  influeneea  exerted  either  through  the  nerv- 
ous system  or  tlirough  tlie  circulation.  Thus,  the  muscular  irrita- 
bility may  be  impaired  by  general  <lebility,  by  wasting  diso«scs,  from 
impoverii*hment  of  the  blood  due  to  suffering  andmuacular  effort,  fmni 
psychical  impressions,  aud  from  tiie  external  influences  of  lieat  and 
vitiated  air.     The  normal  tojius  of  the  uteriue  muscles  may  be  over^ 
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coni{\  and  t]w  fomifttion  of  thrombi  disturbed,  by  any  condition  of  the 
cin^ulwtory  eystein  ii*<80<iut*>(l  with  incTBased  pressure  in  the  venoim  or 
art4?rial  trunks.  The  pressure  in  the  uterine  veins  may  bo  augmeutiHl 
by  the  (mtient's  jrettijijf  up  suddenly  in  Ikh!,  by  ueLs  sueh  as  coiij;Iiin^% 
laughing,  sneezing,  vomiting,  and  defecation,  in  which  tlie  abtlumiual 
muselea  are  called  into  phiy^  and  by  all  the  conditions  which  pro- 
duce chronic  congestion  of  the  pelt'ic  orgumj.  Increase  of  arterial 
tension  as  a  cause  of  ha?niorrhagc  is  rare.  Breisky  mentions  a  case 
where,  in  u  multipara  without  valvular  beurt-diHeuse,  the  cautic  of  the 
hemorrhage  was  apparently  due  to  intense  pulpiljition  of  the  heart 
associated  with  the  hard,  iuconipregsible  pulse  indicative  of  arterial 
fullnes-'i.* 

Treatment — It  is  not  necessary  to  dwell  upon  prophylactic  moas- 
unw.  As  has  been  shown  in  the  survey  of  the  causes  of  post-partum 
hsroorrhage,  they  comprise  everything  that  has  been  said  conueming 
the  proper  management  nf  labor. 

Methods  of  securing'  Uterine  Contractions. — It  is  my  own  practice, 
and  otio  i  would  urge  upon  others,  tu  make  provision  in  the  simplest 
of  cases  against  the  possible  occurrence  of  htemorrhage.  In  the  be- 
ginning of  the  second  stage,  I  exmniue  my  I>avids<m  syringe  to  mako 
sure  that  the  valves  are  in  good  working  order.  I  then  direct  a  small 
table  to  be  set  by  the  he<lsidc  of  my  patient,  and  place  upon  it  a  bowl 
containing  pieces  of  ice  of  about  the  size  of  a  henVegg,  brandy,  aul-  , 
phnric  ether,  neutrul  jK'rchloride  of  iron,  carbolic  acid,  ergot,  a  solu- 
tion of  morphia,  a  can  of  i<jdoform  gauze,  and  a  hypodermic  syringe 
filled  with  a  fluid  cxtnict  of  ergot  or  two  gniins  of  ergotin  in  solution. 
Within  easy  reach  I  likewise  liavc  platted  a  ])itcher  of  hot  water, 
another  of  cold  water,  an  emjUy  basin  containing  the  Oavidson,  or, 
still  letter,  a  fountain  syringe,  and  a  bed-pan.  All  this  re(|uires  but  a 
few  momont8*  time,  and  it  is  of  no  mean  advantage  to  feel,  in  case 
luemorrliage  follows  the  birth  of  the  child,  that  all  the  appliances  for 
prompt  action  are  in  order  and  close  at  hand. 

If  hiPmorrhage  takes  place,  in  spite  of  the  fact  that  the  utenis  has 
been  carefully  guardeil  by  external  pressure  during  the  period  of  de- 
livery, draw  the  pillows  from  under  the  head  of  the  jiatient,  direct  the 
nttrse  to  open  the  windnw.s  and  inject  the  ergot  containe*!  in  the  hypo- 
dermic 8\Tinge  into  the  outer  surfatre  of  the  thigh.  Ergot  by  the 
mouth  acts  too  slowly  to  provo  of  service  in  the  face  of  a  great  emer- 
gency; besides,  in  many  patients  ergot  by  the  mouth  excites  nausea, 
and  is  not  absorbtnl  by  the  stomach  ;  h\ixKlerniicaIly  its  action  is,  as  a 

♦The  fongroinc  dewHption  is  Utile  nmm  than  a  tranwript^f  the  prinoiplea 
enunctAtcd  in  Bn*i)iky*s  clitiiciil  liH-tuiv,  L'cber  die  Uflmmllmip  der  piierpcralcn 
Blatungen  (Volkmsnn's  Samml.  klin.  Vortr.,  No.  14,  IfctTI).  I  hare  foUDd  thrm 
of  the  utmost  stTvice  to  mt-  in  practice  during  the  ten  yean?  p»,it,  iinJ  boh'eve  with 
Breisky  that  they  furnish  the  key  to  successful  prophylaxis  aiid  tivatment. 
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mle,  rupiiily  developed.     Then  introduce  the  huiul  into  the  utern».    If 
a  full  l)luddt*r  iiiWrferfs,  draw  off  the  urine  with  a  t'atheter. 

This  intriHluL'tion  of  thu  Imud  iutu  the  uterus  I  believe  to  be  » 
matter  uf  the  utmost  import^tuce.  When  combiued  with  ext^miJ 
pressure  it  stimulates  the  utenig  to  contract.  The  placentA,  if  nd- 
herent,  should  be  dctaehed  with  the  tips  of  the  fingers;  if  loose  vithiu 
the  uterine  eaWty,  it  should  be  withdrawn  slowly,  taking  nare  to  it- 
move  the  niemhranes  entire.  Bits  of  plaeeiitu  or  strips  of  menibmnv 
should  be  oarefnlly  scraped  from  the  uterus,  remembering  tliat  lhi«  it 
most  easily  effected  during  the  contraction  of  the  organ.  Even  if  tlit 
placenta  and  membranes  are  expelled  nppureutly  entire,  it  is  still  de- 
sirable to  \>ass  the  band  into  tlic  uterus  to  clear  out  elots,  and  to  mak(^ 
sure  that  no  part  of  tlie  ovum  has  been  left  behind.  Once  1  lo«t » 
hospital  patient  by  neglecting  this  rule.  The  hiemorrhagc  was  checked 
by  compression,  and  upon  careful  in8pecti<m  of  the  plae-enta  and  mem- 
branes I  convinced  myself  that  everything  bad  come  away.  The  pi- 
tient  died  on  the  eightli  day,  of  septiciemia.  The  autopsy  reve«l«!d 
the  presence  of  a  small  placenta  succenturiata,  of  the  exuit^niT  td 
which,  aside  from  the  bicmorrhage,  there  bad  not  been  the  slighteat 
indication. 

So  Boon  as  the  uterus  bos  been  emptied  of  everything  capable  of 
preventing  contnietion  and  retraction  from  taking  place,  withdraw  the 


Flo.  294.— Blraanual  compresvfOD  of  utenil.    (BivIbIct.) 

Iiand  into  the  vagina,  and,  with  the  index  and  miiblle  fingers  in  thf 
posterior  culjfie-sm\  press  the  cervix  forward  toward  tliu  IkhIv  of  thr 
uterus.  With  the  external  hand  grasp  the  uterus  through  the  abdomi- 
nal walls,  compress  it  flrmly  and  push  it  downward  toward  the  pelvis  and 
forward  against  the  pubic  bone.  By  this  manojuvre  the  cervix  is  cln«;a, 
the  uterine  walls  aa*  brought  into  contact  with  one  another,  and  n'n- 
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tractions  are  stimulatod  by  the  direct  irritation  of  the  large  cervieul 
pinjelion  un<i  by  the  kneading  of  the  fundus.  Breiaky  states  that  in 
many  cuaea  it  is  pcsfiiblH  to  cornbiue  compression  of  the  aorta  with  the 
foregoing  manipulation. 

If  bimanual  compression  faila  to  6i>eedily  secure  contractions,  with- 
out n^moving  the  internal  hand,  pieces  of  ice  may  be  slipped  into  the 
vagina,  and  thence  pnslicd  njiwurd  into  the  uterine  cavity.  AVith  run* 
exct>ptiona  the  uterus  reajionds  at  ouce  to  the  stimulus  of  cold  applied 
t^j  itji  inner  surface.  Should  it  not  do  so,  however,  the  bed-pan  should 
be  placed  under  the  hips,  and  boiled  water  of  about  112°  Fahr.  should 
be  injected  into  tlie  uterus,  care  being  taken  to  exiwl  previously  all  air 
from  the  tube  of  the  syringe,  'i'he  iujectiuu  should  be  made  slowly 
and  without  force,  allowing  the  fluid  to  cstuipe  pari  passu  with  it8 
introduction. 

The  most  important  fsictor  in  the  arrcj^t  of  ha?niorrhage  unques- 
tionably cousiaU  in  acting  promptly  upon  the  first  signal  of  danger. 
If  through  lack  of  preparation  profuse  haemorrhage  ghould  occur,  the 
overcoming  of  the  resulting  atony  may  tax  to  the  utmost  the  re- 
sources of  the  attendant.  As  an  effective  remedy  against  this  condi- 
tion the  i>er-salt8  of  iron  addeil  to  the  intra-uterine  douche  still  enjoys 
professional  favor.  It  is,  however,  many  3*ear8  since  I  have  found  it 
necessary  to  resort  to  their  use.  This  I  consider  fortunate,  for,  though 
there  is  abundant  testimony  as  to  the  efficacy  of  the  per-salts  of  iron  in 
j>ost-pnrt u m  h:emorrhage,  the  arrest  of  the  flow  appears,  in  some  cases 
at  least,  to  have  been  mrhicved  at  too  dear  a  price.  Barnes  refers  the 
hajmosUitio  effect  of  the  iron — I.  To  ita  dirwt  action  in  coagulating 
the  blood  in  the  months  of  the  vessels;  2.  To  its,  action  as  a  powerful 
astringent  on  the  inner  membrane  of  the  uterus,  whereby  the  surface 
becomes  corrugated  and  the  mouths  of  the  vessels  are  constringed  ;  X 
To  the  fact  that  it  often  provokes  some  amount  of  c^jutructile  action  of 
the  musrnlar  wall.  Tnwk,  in  recommending  the  substitution  of  tinct- 
ure of  iodine  for  the  solution  of  the  perchloride  of  iron,  maintains  that 
it  is  the  third  mode  of  action  that  should  be  placed  first  in  the  ortlerof 
importance.  This  corrcsjwnds  with  my  own  ex[)erience.  In  two  cases 
wliere  MonseVs  stilution  was  used  tlie  uterus  contractetl  promptly,  and 
the  injection  wtis  followe*!  by  no  disturbing  effei*t«.  In  the  thii'd  the 
uterus  remained  large  and  Haccid,  notwithstanding  the  haemorrhage 
wu  arrested.  For  two  days  the  patient  did  well ;  on  the  third  the 
hwrbia  bo<\ime  excessively  offensive,  the  n»spinitions  stertorous,  and  the 
pupils  dilated  ;  general  paralysis  ensued,  and  death  followed  within 
twenty-four  hours  of  the  attack.  Althongh  no  autopsy  was  made,  it 
was  clear  to  me  at  the  time  that  the  coagulation  had  followed  the  ves- 
sels to  the  Bubstan(^c  of  the  utenis,  and  that  the  fatal  result  was  due 
to  the  absorption  of  septic  material  by  the  large,  soft  thrombi,  which, 
by  their  disintegration,  l>ecame  the  moans  of  conveying  infection  to 
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the  remoter  portions  of  tlie  organism.  Bumes  formerly  use4  the  per- 
chlori.lo  of  iron  after  pix'limiuary  removal  o/  tlie  cloU,  in  tht»  |m>por- 
tioa  of  one  of  iron  to  three  of  water.  Moat  Gorman  authorilies  rve- 
ommend  the  iron  in  a  much  more  dilated  forti^  ami  ut«ing  it  in  no 
fixed,  proportiou,  but  simply  to  pour  the  iron,  following  l>eyfort*B  pre- 
scription, into  the  water  until  the  latter  assumes  a  deep  Mine-color.  In 
his  later  writings  Barnes  seems  to  regard  a  mixture  of  ouu  part  uf  pvr- 
cUloride  to  ton  or  tuolve  of  wat^jr  as  adequate. 

Wallsieu*  praises  vinegar  as  u  certain  aud  safe  remedy  for  poftf-jMtr- 
turn  hojiiiorrhage :  "  I  pour  a  few  tablcspoonfuts  into  a  vessel,"  be 
Bays, '' dip  into  it  some  ulean  rag  or  a  olcan  pocket-handkerchief.  1 
then  carry  the  siiturated  rag  with  my  hand  into  the  cavity  of  the  utp. 
rurt,  and  squeeze  it;  the  effect  of  the  vinegar  flowing  over  the  aides  of 
the  cavity  of  the  uterus  and  the  vagina  is  magical.  The  relaxed  and 
flabby  uterine  mnRcIn  instantly  responds.  The  organ  assttmes  wliat  1 
will  term  its  gizzard-like  feel,  shrinking  down  upon  and  cdnipresping 
the  operating  hnnd,  and  in  the  vast  majority  of  cased  the  hu?raorrliagc 
ceases  instiuitly.  Should  one  application  fail  to  secure  a  sufficient  con- 
traction, the  rag  can  be  withdrawn,  and  a  second  or  even  a  third  can 
hv  rnade^  tintil  tiie  uterus  shall  contract  sutiiciently  to  stop  the  flow  of 
blood." 

Probably  the  faradaic  current  is  a  most  efficient  agent  in  securing 
contractions  of  the  ntems,  but,  unlike  vinegar  and  hot  water,  a  bat- 
tery is  rarely  on  himd  whon  needled.  An  olivo-shapod  bulb  eiectr*Mle 
should  be  introduced  into  tlie  utcnie,  and  the  other  jmlc,  a  flat  disk, 
pressed  upon  the  fundus ;  or  both  piiles  may  be  applied  directly  over 
the  uterus  through  the  abdominal  walls. 

1  have  in  a  number  of  instances  seen  Dr.  I.  E.  Taylor  8ueeee<l  in 
instjintfiiueousty  causing  the  uterus  to  coutruct  by  slapping  the  lower 
l>art  of  the  abdomen  smartly  with  a  wetted  towel. 

Compression  of  the  aorta  through  the  abdominal  walls  is  ca]wb]o 
of  rendering  temporary  service.  The  method  has  been  objected  toon 
theoretical  grounds:  lirst,  because  the  compression  is  brought  to  hear 
equally  upon  the  vona  cava  as  upon  the  aorta ;  aud,  sccondt  because 
the  pressure  does  not  cut  off  tlie  blood  which  goes  to  tho  utems 
through  tho  aortic  nturine  arteries.  As  a  clinical  fact,  however,  it  is 
indispntahle  that  the  pressure  does,  terajjorarily  at  least,  check  the 
luemorrhage,  a  result  attributed  by  Fran  ken  hae  user  to  the  simulta- 
neous stimiilation  of  tho  iiortic  uterine  ploxns,  as  that  portion  of  the 
sympathetic  nerve  is  termed  which  overlies  the  large  vessels  of  the 
trunk  situatc<l  in  the  lumbar  region. 

The  application  of  ice  to  the  aUlomeu,  or  allowing  a  stream  of  cold 
water  to  fdl  from  a  height  upon  the  hypogastrium,  however  cfScneiouB 
they  may  prove  as  means  of  arresting  hemorrhage,  are  open  to  the 
•  Trans.  Am.  Gyiitpcol.  Soc,  vol.  iii. 
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grave  objection  that  tbey  add  tn  already  exiting  Bhock  and  to  t]:e 
protstmtion  produced  by  tbr  bisa  of  blood. 

Methods  of  securing  Uterine  Retraction.— Uterine  contractions 
aiTord  only  a  tomponirj'  safcguani  against  b.-pmorrliage.  It  in  uterine 
retraction  that  pruveuts  recurrence.  At  first  the  hand  fumit^boH  tbo 
most  avuilable  nieann  of  exercising  external  compression.  It  likewiito 
possesses  tlie  advantage  of  Iwing  un  intelligent  instniniont,  capable  of 
conveying  to  the  accoucheur  instant  warning  of  any  tendency  to  relax- 
ation. But,  even  after  retraction  is  necnred,  ita  maintenance  should 
not  1)0  left  to  chance.  Before  leaving  bis  patient,  the  physician  should 
provide  some  means  of  subjecting  the  ntorua  to  sustained  and  e(|uublc 
presanre.  The  usual  method  consista  in  8urrounding  the  anteverted 
organ  with  folded  napkins  or  rolled  stockings,  and  then  applying  a 
iKimlttge  tightly  to  the  ab<lomcn  to  keep  tliem  in  position.  Unless 
skillfully  executed,  this  methud  uccumplishe^  little  more  than  to  dis- 
locAte  the  utems  latcratly.  I  have  been  in  the  habit  of  using  a  round 
bag  of  rubber  covered  vith  brown  muslin,  which  I  partially  til!  with 
cold  water,  and  apply  over  the  uterus.  The  dry  cold  ia  of  value  as  a 
means  of  exciting  contraction,  while  the  hydrostatic  prea.snre  is  evenly 
distributed  over  the  fundus  of  the  uterus,  and  helps  to  fix  it  in  the 
median  line,  A  reliable  compress  may  be  improvised  in  any  house- 
hold by  pjirtiully  tilling  a  suck  with  moistened  sand  or  common  salt 

More  recently  Ofihrssen*  has  advocated  the  packing  of  the  uterine 
cavity  with  iodoform  gauze.  The  metho<i  lie  pursues  is  as  follows: 
AVben  the  uterus  does  not  respond  to  kneading  and  an  ergotin  injection, 
he  first,  with  the  patient  placed  crosswise  in  bed,  washes  out  the  vagina 
and  uterus  with  a  three-per-cent  solution  of  oarboHc  acid,  then  passes  the 
fingers  into  the  ntoms  to  make  sure  thHt  it  is  empty,  and  finally,  with 
the  cenix  drawn  to  the  vulva  with  voleella  forceps,  or  under  the  guid- 
ance of  two  fingers  parsed  to  the  cervix,  a  strip  of  iodoform  gauze  is 
pushed  by  means  of  uterine  forceps  to  the  fundus  and  cavity  of  the 
at^nifl  until  the  latter  is  completely  fille<l.  The  result  is  siud  to  be  the 
immediate  arrest  of  hiemorrhage  due  to  tlie  iutra-uterine  compression, 
and  the  contraction  of  the  nterino  muscle.  Dr.  Polk  hiw  tried  the 
methoil  in  the  Bellevue  Hospital,  and  has  been  favorably  iinpressotl 
with  its  eftieacy.  Ptihrssen  advises  tliat  the  packing  be  extended 
from  the  uterus  to  the  vaginii  to  control  ha>morrbages  due  to  laceni- 
tiuns,  but  in  tears  of  the  cenix  as  well  as  in  tliosc  about  the  vnlvu,  the 
practitioner  will  tind  the  suture  the  safest,  the  simplest,  and  the  most 
certain  bieniostatic. 

Treatment  of  AiiiBnu&— In  conse(jnonce  of  excessive  loss  of  blood* 
the  surface  of  the  body  becomes  blanched,  cold,  and  bedewe<i  with 
dummy  perspiration  ;  a  feeling  of  muscular  prostration  is  experieneitl, 

*  DfuRSHKX.  IVbcr  die  Rfhamllang  dcr  Blutungcn  post-partum,  Vo)knuuui*Bcho 
Saminlun^,  No.  'M7. 
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witli  distress  in  the  prieconlial  region  ;  thirst  follows  the  rapid  al)eorp- 
tiiin  of  sornm  from  the  fmreuchymntous  organs  to  make  good  the  lods 
of  Huid  in  the  blood-vossels ;  the  pulse  l)ecomos  stuati  aad  frt»queiit, 
tiie  respiration  rapid,  and  air-hun^or  is  dftvcloped  :is  the  result  of  the 
deficient  amount  of  oxygen  carried  by  the  attenuated  blood-strenni  to 
the  tis8ue«  and  tlio  medulla  oblongata.  With  theiw  general  symptoms 
arc  assoeitttod  special  ones  due  to  disturbances  of  the  uerve-conters,  as 
restless  movements  from  side  to  side,  yawning,  vomiting,  perversiuus 
of  the  B[>e(;ial  senses,  fainting,  and  eouvulsious. 

Now,  it  is  to  these  latter  symptoms,  indicative  of  intense  cerehr&I 
amemia,  and  directly  imperiling  the  life  of  the  patient,  that  treatment 
requires  to  bo  especially  addressed.  The  pillows  should  bo  withdrawn 
from  the  head,  the  foot  of  the  bofl  should  be  raised,  hot  bottles  should 
be  placed  to  the  extremities,  and  warm  cloths  to  the  head ;  if  syncope 
occurs,  the  aNlominal  aorta  should  be  compressed  to  reserve  the  entim 
blood-mass  for  the  upfjer  portion  of  the  trunk  and  the  bmin  ;  cerebral 
eougestioii  should  be  jironioted  by  opiates  (thirty  drnps  of  laudanum  by 
the  mouth,  or  ten  minims  <»f  Magendie's  solution  hypodermically  in- 
jected), and  the  flu<r£(ing  heart  should  be  stimulated  by  hypodermic 
injeetioiii*  of  sulphuric  ether,  brandy,  or  whisky.  The  syringe  should 
be  filled  with  the  agent  cho:>eu,  and  the  injection  should  be  mode  deep 
into  the  subcutaneous  cellular  tissue  on  the  outer  }tart  of  tho  thigh. 
The  effect  upon  the  circulation  is  almost  instantly  munifestod.  Kx- 
cept  in  cases  which  have  passcfl  beyond  all  possibility  of  recovery,  the 
pulse  reaiJjiears  at  the  wrist,  often,  liowever,  to  fade  away  again  in  a 
few  minutes.  The  stimulant  injections  in  many  cases  roqiiire  to  be  re- 
peated a  number  of  times  befoa'  the  circulation  Iwcomes  re -established. 
*So  long,  however,  as  there  is  a  perceptible  response  to  tho  stimulus,  the 
case  is  never  to  be  reganle*]  as  hopeless. 

Pr.  Caspar  Griswold  has  employed  successfully  iu  a  niunbcr  of 
CaBBB,  where  the  heart  had  apparently  beat  for  the  lost  time,  intra- 
Tenous  injections  of  uuimonia«  using  for  the  purpose  a  five-|>er-ei?[it 
solution  (the  oflicinal  solution  diluted  with  e(.)ual  parts  of  water),  and 
injecting  with  a  hypodermic  syringe  fn>m  fifteen  dro^is  to  a  half- 
draehm  into  one  of  the  superficial  veins  of  the  forearm. 

In  the  collapse  resulting  from  excessive  haemorrhage,  the  restoration 
of  blood  to  the  circulation  by  transfusion  is  theoretic«Uy  the  rational 
mode  of  treatment.  In  practice,  however,  the  difficulties  of  tho  tech- 
niqne^  the  hesitation  of  bystanders  to  furnish  the  required  blood,  com- 
bined with  the  sonu'what  unsatisfactory  outcome  of  tninsfusioo  exi»eri- 
nienta,  are  all  obstacles  to  its  employment  More  favorable  results 
have,  however,  been  obtained  by  substituting  weak  solutions  of  common 
salt  for  blood  in  cases  where  transfusion  lu*s  been  indicated.  Although 
the  saline  solution  can  not  replace  blood,  it  has  been  proved  to  be  a 
harmless  agent,  and  capable  of  performing  a  useful  part  by  so  for  restor- 
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ing  the  mwhanioal  conditions  of  circulation  as  to  fiimiBh  a  basis  for 
analeptic  treatment.  Tbe  transfusion  apparatus  needed  is  of  the  sim- 
pleAl  fhamcier,  viz. :  A  glass  funnel,  a  piece  of  rnbbor  tubing  eighteen 
inohcit  iu  length,  and  a  cauulu  of  glass  or  metal  for  iutrmluctton  into 
tho  vein  selected.  The  strength  of  the  solution  omploved  should  not 
exceed  five  to  six  grains  to  tho  pint  (0-6  per  cent  to  0*75  per  cent). 
Before  operating  the  instnimente,  the  utensils,  and  the  solution  should 
he  thoroughly  sterilized.  The  tom|)enituro  of  the  solution  should  bo 
from  100^-102°.  Tho  amount  injected  varies  from  a  pint  to  a  quart. 
The  transfusion  should  take  place  slowly,  under  a  pressure  of  from  ten 
to  eighteen  inches.  Tlie  ordinary  time  re<piired  is  from  fifteen  to 
thirty  minutes.  When  the  process  is  ended  a  double  ligature  should 
bo  applied  to  the  vein,  and  the  wounil  should  be  covered  with  an  anti- 
aeptic  dreeaiug.* 

After  the  lieart's  action  has  once  been  established,  tbe  efforls  of  the 
ph^-sician  should  next  be  directed  to  the  filling  of  the  emptie<l  vessels 
and  the  restoration  of  the  arterial  tension.  With  the  rcstoradon  of  the 
loinliuo  pulications,  the  absorption  from  the  stomach  is  ver^'  active  and 
nipid.  To  avoid  vomiting,  however,  it  is  necessary  that  lluids  adniiuis- 
torod  by  the  mouth  should  be  given  in  small  quantities  and  at  brief 
inu*rvals.  I  usually  begin  with  either  hot  strong  tea,  witliout  milk,  or 
with  brandy-and-water  (1 :  2),  at  first  a  teaspoonful  at  a  time,  repej;ting 
the  quantity  every  minute,  then  giving  a  tjihlespoimful  of  any  warm 
liquid  every  five  minntes,  carefully  testing  the  lapmrity  of  the  stomach 
t4>  flisftose  of  its  contents,  withtu)]ding  everythhig  with  tho  first  premo- 
nition of  nausea,  until  milk,  broths,  tea,  gruel,  and  the  like  are  found 
U»  be  tolonUed  in  ordinary  quantities.  Kluid  nourishment  should  be 
continued  hourly,  with  ice  and  water  in  the  intervals,  according  to  tho 
thirst  experienced,  until  the  radial  pulse  is  restored  to  its  normal  fulU 
non.  For  the  successful  management  of  these  caaee  it  is  necessary  that 
the  physician  assume  the  entire  charge.  It  is  not  possible  to  give  direc- 
tions to  a  nurse  which  may  not  at  any  moment  require  mo<Ufioatiou. 

In  cases  of  excessive  loss  of  blood  a  tourniquet  to  each  femoral  ar- 
toTY,  a  roller  bandage,  or,  l)etter  still,  an  Ksmarch  bandage  applied  tho 
length  of  the  lower  extremities,  may  l>e  teuiiwrarily  employed  with  a 
vifw  to  wiving  the  limited  amount  of  blood  in  the  circulation  for  tho 
ini[H)rtant  organs  uf  the  trunk  and  for  tho  nerve*ceuters. 

Where  the  pulse  is  extremely  rapid,  the  suljcutaueous  injection  of 
one  fiftieth  of  a  grain  of  digitalin  is  reportetl  to  act  favorably  by  caus- 
ing  contractions  of  the  arterioles  and  of  the  uterus. 

Opiates  should  be  administered  from  time  to  time  during  cnnvales- 
eenco,  the  frequency  and  ([uantity  deiwnding  upon  the  intensity  of  the 
beadaeho  which  acute  amemia  iuduces, 

•  Otto  Lrii'rten9ter.v,  Vfilter  Korhsnlx  infuifiou  Iwl  Vcrblutungen,  Volk- 
inann*M'tie,  Sanimliing,  No.  25,  Keuo  >*<ilgt>,  f>.  3o^. 
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The  Pnerperal  Haemorrhages.— Haemorrhages  occurring-  after  the 
first  day  following  contint'iiu'ht  are  the  result  either  of  the  9C]>aration 
nf  tlie  thrombi  from  the  placentui  gile  or  of  a  congeatc^d  conditiou  of 
the  endometrium. 

Before  tiie  consolidation  of  the  thrombi  is  compIete<l,  the  mnuth« 
of  single  yesaela  may  be  opened  by  any  sudden  increase  of  pressure  in 
the  uterine  veBseU.  A  relaxed  state  of  the  uterus,  obstAclce  to  retime- 
tiou,  fecal  accumulations,  and  malpositions  of  the  utems  predispose  to 
the  occurrence  of  haemorrhage.  Common  causes  of  late  hiemorrhngQi 
are  sitting  up  or  leaving  tbe  bod  at  too  early  a  period^  exertions  in  car- 
ing for  the  infant,  and  straining  at  stool.  In  the  case  of  a  small,  thin 
woman  wlio  Mowed  profusely  in  the  second  week,  1  found  the  uteruc 
crowded  backward  and  downward  to  tlic  pelvic  floor  by  the  compress, 
which  had  l)een  too  tightly  bandaged  upon  the  abdomen  by  the  indis- 
creet zeal  of  the  nurse. 

AV  hero  portions  of  the  ovum  have  been  allowed  to  reniuin  behind 
in  the  utenis,  they  may  lead  to  the  formation  of  fibrinous  polypi, 
which,  as  in  the  non-piierperal  ut-erus,  occasion  a  vascuhir  condition  of 
the  mucous  membranOj  and  bt'ctune  the  canse  of  ])rotracted  bleeding. 

The  treatment  of  late  hiemorrhages  consists  in  rest  in  the  horizon* 
tal  position,  in  carefully  regulated  diet,  in  emptying  both  bladder  tuid 
rectum,  in  the  correction  of  displacements,  and  in  the  use  of  hot  vagi- 
ual  injections.  In  excessive  antovt'i*sion  a  compress  above  the  pulu* 
is  indii'utcd  ;  in  retro-dis}ilacement&,  lifting  tbe  uterus  iuto  position, 
maintaining  it  in  place  by  a  suitable  pessary,  is  often  at  ouc«  followed 
by  relief.  If  other  causes  can  be  excluded  the  uterine  cavity  should 
be  explored,  and  retainwl  bodies,  if  found  present^  should  be  removed. 
When  the  cervix  h  patulous  this  am  l>e  accomplished  by  the  finger; 
if  the  cervix  is  partially  closeil,  or  if  inflammation  be  present,  the  wirp 
curette,  can  be  used,  as  after  abortion,  without  preliminan,'  dilatation. 
In  curetting  the  uterus  the  operator  should  be  mindful  of  the  delicacy 
of  the  uexvly  forming  mucous  membrane,  and  should  fetd  carefully  for 
tbe  offending  bwiies.  If  the  bleeding  continues  the  uterine  cavity  may 
be  tamponed  with  iodoform  gauze. 

RicTAiNED  Placenta. 

Retained  placenta  is  so  frequently  a  cAUse  of  hindered  uterine  rc- 
tractiou  that  a  few  words  couccrmng  the  etiology  and  treatment  *tf 
the  condition  form  an  appropriate  appendix  to  the  discussion  of  pwt- 
partum  hajniorrhage. 

Cases  of  so-called  placental  retention  are  often  simply  tbe  result  of 
injudicious  management.  Thus,  they  may  be  caused  by  pulling  in 
such  a  way  upon  tbe  cord  as  to  draw  the  center  of  the  pUurenUi  inlii 
the  cervix,  so  that,  without  allowing  air  to  pass  by  the  i>lacenta  to  th* 
uterine  cavity,  extraction  is  rendered  impossible;   or,  when   Credfe'a 
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method  is  practiced,  the  operator  may,  by  pressing  the  fnndus  forward 
agsiiut  the  pubcs  iii8t«ud  of  downward  iu  the  axi»  of  the  pelviB,  pro- 
dneean  iumiU-  antcftoxion,  with  stenosis  of  the  lower  uterine  canal. 

True  retention  nmy  be  due  to  the  large  size  of  the  placenta  or  to 
pathological  adhesiona,  either  of  t)ie  plnecnta  itself  or  of  tlie  chorion. 

An  adherent  placenta  is  of  rare  occurrence,  and  ciui  ngually  be 
tnu3ed  to  h  bygone  endonietritia.  Separation  uornmlly  takfs  plu^'e  in 
the  anwlsr  layer.  If  the  glan<lular  walls  which  constitute  the  septa 
of  the  areolae  consist  of  tough  intercellular  aabatanco  instead  of  soft 
tisAue  abundantly  supplied  with  cells,  the  separation  doeu  not  take 
place,  and  the  pla<.'eutit  remains  odiierent.  The  thick  bands  which 
have  to  be  soverwl  in  removing  the  placenta  are  in  general  the  straight 
trunkB  of  the  villi,  which  run  from  the  chorion  to  the  tterotina,  the 
separation  taking  place  not  in  the  decidual  but  iu  tlie  fetal  layer.  In 
placentitis  the  baudti  consist  of  thickened  decidual  tissue  extending 
betvoen  the  cotyledons.  In  either  case  the  scrotina  ia  left  nearly  or 
quite  entire ;  in  aome  instances,  owing  to  their  firm  attachment,  whole 
lobules  may  be  left  behind. 

Adhesions  of  the  chorion  may  be  due  to  thickening  of  the  septa 
in  the  areolar  layer;  to  defective  involution  of  the  cell-layer  of  the 
decidua,  thickened  portions  of  which  in  consequence  remain  attached 
lo  the  separated  ch<irion ;  to  eecon<lary  adhesions  from  consolidated 
masses  of  Ohrine,  the  remains  of  u|K)pk>cttc  effusions  into  the  decidua; 
and,  perliaps,  to  excessive  development  of  villi  upon  portions  of  the 
smooth  chorion,  from  which  proceed  thick  bands  which  are  firmly 
united  to  the  decidua  (Spicgclbcrg).  Adhcsion.s  of  the  chorion  inter- 
fere with  the  pepanition  of  the  plar-enta  only  when  situated  high  up  or 
around  the  placental  iMmU-r. 

The  Artificial  Separation  of  the  Placenta.— Whenever  compression 
of  the  uti'niK  proves  unavailing  lo  jirwure  the  expulsion  of  the  pla- 
■Oenta,  the  o|>enitor  should  seek  to  aid  the  delivery  by  the  resources  of 
Art.  To  leave  the  pla^^enta  within  the  utt»ru8  not  only  exposes  the 
patient  to  the  risks  of  hemorrhage,  bnt  to  the  even  greater  danger  of 
decomposition  and  of  septic  poisoning.  A  digital  examination  will 
indinite  the  pro|>er  eounw  to  be  pursued.  If  the  placenta  be  found 
covering  the  os,  a  finger  should  be  introduced  t^)  bring  <lown  a  placen- 
tal iKirdor.  If  no  adhesions  exist,  moderate  tractions  npon  the  cord 
will  then  fluftice  to  deliver  the  placenta.  Spiegelbcrg  recommends 
usinj?  the  vaginal  finger  as  a  pulley  to  cause  the  tractions  upon  the 
placenta  t<^i  be  made  in  a  vertical  direction. 

II  tractions  upon  the  cord  are  insufficient,  or  if  the  cord  begins  to 
tear,  the  outer  hand  should  nmke  conn  tor-pressure  upon  the  fundus, 
while  the  fingers  of  the  vaginal  hand  are  pnsst^l  upward  into  the  uter- 
ine cavity.  At  first  a  point  should  1k»  selected  where  the  placenta  lA 
•Ireadv  (martially  detached,  and  the  fingers  should  be  employed  to  roll 
38 
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the  placenta  away  from  the  uterine  wall.  If  the  attachment  of  th( 
placenta  is  firm,  the  fingers  should  bo  extended  with  the  back  of  the 
hand  to  the  uUarus,  and  the  Reparation  atU^mptcd  by  a  side-to-eide 
movement,  as  in  cutting  the  leaves  of  a  book.  Contrat  tious  are  here 
of  great  service,  as  they  both  facilitate  the  separation  and  serve  to  ren- 
der distinct  the  border-line  between  the  placenta  and  the  utcroa 
Hildehmudl  advises  following  the  cord  upward  and  separating  the 
pluceutu  with  the  hand  covered  by  the  membranes,  as  a  means  of 
avoiding  the  dangers  of  infection  and  of  injuring  the  internal  nterinc 
surface.  Hpiegolborg  says  that  in  his  experience  this  methixl  lias  suc- 
ceeded only  where  the  ]]]ACcatal  attachment  was  loose  and  tlie  sepaia- 
tion  easy. 

Bands  should  be  divided  by  pressing  them  between  the  thumb-nail 
and  the  index-ftnger.  When  the  placenta  is  situated  upon  the  anterior 
wall,  tlie  patient  should  be  plueed  upon  the  side.  When  the  pluct^ut^ 
is  everywiicro  adiierent,  a  thickened  border  should  be  chosen  as  iUe 
point  for  commencing  the  detachment.  lu  a  very  thin,  diflnsod  pU- 
centa,  it  has  been  proposed  by  Ilohl  to  inject  the  vessels  through  Uw 
umbilical  vein. 

The  o|>eration  of  separating  the  placenta  should  never  be  per- 
formed hurriedly.  Every  pains  should  be  taken  to  avoid  injuring  the 
uterine  surface,  and  as  little  placental  tissue  us  possible  should  be  left 
behind. 

When  the  detachment  of  the  placenta  is  completed,  it  should  hr 
grasped  from  above  in  the  full  hand,  and  its  expulsion  shoald  be 
effected  by  external  pressure.  If  portions  of  the  membranes  are  torn 
away  during  delivery,  they  should  be  sought  for  and  carefully  re- 
moved. 

In  every  case  of  artificial  placental  delivery  the  cavity  of  the  uterus 
should  subsequently  be  thoroughly  irrigated  with  warm  carboluced 
water. 


CHAPTER  XXXa 

PLACENTA    PR^^VIA.  —  ACVWKNTAL    HEMORRHAGE,  —  INVKH- 
SIGN  OF  THE   UTERUS. 


Situation.— Varicyties.— Frequency.-— Causes  of  htt*morrhageL— Clinical  fpatiiro*^— 
HrogiHwis.—  Diag^noHii. — ^I'niatment. — Accidental  liKmorrhag*. — Inversion  it 
the  uterus. 

Situation. — Normally  the  placenta,  as  we  know,  is  situated  at  tho 
funduH  and  upon  the  side  wallfn  of  the  nterus.  It  is  said  to  be  pnFvia 
when  it  occupies  that  portion  of  the  uterus  which  is  subject  to  disten- 
tion during  labor,  or,  in  other  words,  to  the  spherical  surface  of  the 
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lower  portion  of  the  uterus.  Its  clinical  importance  is  proportioned 
to  the  extent  of  the  placental  segment  wbich  ovorlape  the  ob  internum. 
Hence  it  i»  euetomary  to  distiuguisb — 

Varieties. — 1.  Placenta  pnpvia  centralis^  where,  after  the  dibtta- 
tiou  of  Uie  08  internum  has  become  complete,  the  placenta  only  can  be 
felt. 

2.  Ptacfnta  pnPvia  par(iaU»^  where,  with  dilated  08,  there  is  recog- 
nizable a  portion  of  the  membranes,  as  well  as  a  segment  of  the  pla- 
centa. 

3.  Placenta  prwxna  lateralis^  or  marginalise  where  the  pljirental 
border  strctohei?  down  to,  bnt  not  beyond,  the  margin  of  the  inner  cer- 
TJcal  rin^. 

Observations  which  tend  to  prove  the  attachment  of  the  placenta  in 
part  t«  the  CL^rvical  muotius  nirnihrane  art^  untinestinnably  erroneous. 
The  fact,  first  stubburuly  iu8t8tfd  upon  by  Professor  I.  E.  Taylor,  has, 
at  leajit  among  physiologists,  puascd  beyond  the  realm  of  dispute. 
Kuhn,*  who  investigated  the  subject  in  conjunction  with  Carl  Uniuu, 
found  that  in  nn  case  wai?  tlie  placental  jwrtion  which  occu|)ied  the 
cervical  canal  adherent  to  the  canal-walls,  but  that  in  all  posl-mortein 
pxaminations  the  remains  of  the  placenta  pnevia  materna  ended  bj  a 
shitrp  border-line  at  tlie  os  internum. 

An  exm't  central  implantation  of  the  placenta  is  extremely  rare, 
though  ita  occurrenoe  is  not  impossible.  Usually  in  the  so-called  cen- 
tral form  not  more  than  one  siith  to  one  fourth  of  the  placental  sur- 
tace  overlaps  the  os  internum.  The  smaller  segment  is  ofttuier  found 
upon  the  left  nide  (37  :56,  statistics  of  L.  Muller).t 

Owing  to  the  deficient  thickness  of  the  decidua  in  the  vicinity  of 
the  internal  os,  the  placental  villi  grow  with  less  profusion  at  that 
point,  while  by  way  of  compensation  in  more  favored  localities  they 
attain  to  nn  exeessivp  developuient.  The  placenta  thus  assumes  a  char- 
acteristic uneven  appearance.  If  the  atrophic  condiliouR  exist  over  a 
wide  extent,  the  surface  of  the  placenta  is,  as  a  rule,  correspondingly 
increased. 

Another  peculiarity  not  devoid  of  practical  interest  is  the  freqnency 
with  which  the  placenta  is  found  adher(>nt  to  the  uterine  wall.i.  Of 
142  rases,  L.  M  filler  showed  that  in  50  adhesions  existed.  The  inser- 
tion of  the  cord  into  the  placenta  is  nsually  eccentric,  often  marginal, 
and  sometimes  Telamentous.  As  a  consequence,  prolapsed  funis  is  a 
common  accompaniment  of  the  anomaly. 

Fortunately,  placenta  previa  is  of  rare  occurrence.  31uller,  by  add- 
ing together  the  statistics  of  various  investigators,  found  reported  813 

•  BaAi'N,  Lehrbuch  der  ges.  Orniick..  p.  5.W. 

f  Li;dwio  MCLLsa,  PUtt-nla  Pnevi*,  SluU^art,  1877.  Most  of  my  statistics  are 
taken  fn»m  thta  work.  They  include  those  of  Trask  (Am.  Jour,  of  llie  Med.  ScL, 
1856,  vol  viii)  and  of  most  of  the  later  writers,  up  to  dale  of  publication. 
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iusUiuces  in  tiiG,433  births,  or  not  quite  one  case  in  a  thonsand.  Since 
the  opening  of  the  EmtTgeiioy  IlDHpituI  in  this  city  there  have  been 
between  1^500  and  1,(!00  women  confined  in  that  institntion.  80  far 
there  htu  been  no  case  of  placenta  prs^via.  Lomcr,*  on  tlie  other  hand, 
eatimiibcs  t\w  minimum  fa^quency  in  Berlin  at  one  in  723  birtha. 

Etiology. — The  causes  are  unknown.  Tho  proportion  of  mnltiparxe 
to  primiparffi  is  very  large  (6;l).f  Placenta  jtra'via  is  most  fre<jueut 
in  women  who  have  bofne  children  with  great  rapidity,  and  in  preg- 
nancies shortly  following  abortions,  conditions  which  favur  relaxalion 
of  the  uterine  walls,  dilatation  of  the  cavity,  and  defective  development 
of  tho  decidua.  MiilLor  advances  the  theory  that  tho  descent  of  the 
ovum  is  effected  by  coutructious  of  the  iiteros  soon  after  conoeptioa. 
Such  expulsive  pains  naturally  lead  to  abortion.  In  certain  cases,  liow- 
ever,  where  the  refloxa  is  absent,  we  have  seen  that  the  ovum  may  be 
forced  downward  into  the  cervical  canal,  and  lingering  there  may  give 
rise  to  "  cervical  pregnancy."  Placenta  pnevia  Miiller  beliovee  to  be 
due  to  an  abortion  begun  at  an  early  period,  but  arrested  at  the  lower 
uterine  segment  to  which  the  villi  attiw^h  themselves,  and  enable  the 
rescued  ovum  to  continue  its  development  Ingleby  relates  two  c\in- 
oua  cases  where  the  oriHces  of  the  Fallopian  tubes  opened  near  the  oe 
internum,  in  one  of  which  placenta  praevia  occurred  throe  times,  and 
in  the  other  ten  times. 

Clinical  Features. — The  chief  clinical  importance  of  placenta  pnp- 
via  results  from  the  mode  of  its  detachment  during  labor.  In  normal 
positions  the  separation  of  the  placenta  is  elTected  by  virtue  of  the 
uterine  contractions  after  the  footuB  has  for  the  most  [»art  been  ex- 
pelled. In  placcnUi  pra?via  the  separation  is  due  t«  the  stretching  to 
wliich  the  lower  uterine  zone  is  subjected  in  its  conversion  from  ahalf- 
sphere  to  a  cylindrical  canal,  to  perniit  the  poHsage  of  the  child.  This 
extent  of  unavoidable  separation  in  lulvance  of  delivery  is  consequently 
measured  by  the  dimensions  of  the  child's  head,  the  largest  circnmfer- 
ence  of  which  is  estimated  as  equivalent  to  a  circle  witli  a  diameter  of 
four  and  a  half  inches.  According  to  Duncan^  the  plane  at  which 
spontaneous  detachment  ceases  is  reached  at  a  distance  of  two  and  » 
half  inches  by  following  the  curve  of  the  lower  st^gmcnt,  and  of  one  inch 
and  a  half  if  measured  in  the  direction  of  the  uterine  axis.  Whereas^ 
in  normal  labor,  the  contractions  of  the  ntoraa  wbicjj  determine  pla- 
cental separiition  close  at  the  same  time  the  orifices  of  tho  torn  vesseU, 
the  stretching  of  the  lower  segment  in  ])lacenta  prsevia  leaves  the 
mouths  of  the  sinutnes  gaping,  from  which  the  blood  pours  until  the 

•  LoxKR,  Combined  Tnroing  iu  the  Treatment  of  Placenta  Prsriai,  Am.  Jour,  of 
.OlMttot.,  December,  1884,  p.  248. 

t  MGlIer  colleuted  frnin  different  reporters  1.574  imaeo— 827  of  primiponp^'nl 
1,347  of  mulliparap.  Jndull  n^ports  the  mwkipnno  at  90  per  cent.  Kinp  (Am. 
Jour,  of  ObsteL.  Octol»er.  18B4).  p.  751)  rei»ort«  183  cases  oillectwl  iu  the  SUU  of 
ludlana,  in  which  the  proportion  was  SO  primipane  to  IttS  multipass. 
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stream  is  arrest&d  either  by  art  or  by  the  enpervention  of  syncope.  As 
tlie  hrtinorrhttge  in  such  cases  is  the  natunil  Boqueuct*  of  corvi<jil  dilii- 
latiou,  itd  oociirrenoe  during  labor  was  tormed  by  liigby  "unavoida- 
ble "  in  contradistinction  to  hiemorrhagea  from  dL'tachmcnt  of  the  pla- 
centa when  situated  near  the  fundus, 
where  the  separation  is  attributable  to 
,  "aocidental "  causes. 

The  hflemorrbages  of  placenta  pra*- 
TiA  are  not,  however,  limited  to  the 
parturient  period.  Indeed,  there  is  no 
time  in  pregnancy  wJien  tiiey  may  not 
occur.  When  we  consider  that  every 
jar  of  the  body  affects  tlio  lower  seg- 
ment with  more  force  than  the  fundus, 
and  that  the  thinned  walls  of  the  utero- 
placental vessels  are  subject  to  increaaofl" 
prewure  in  placental  presentations,  it 
becomes  evident  that  a  very  slight  occa- 
sion is  suHk-ient  to  produce  rupture  and 
ha-morrhage.  Thus  placenta  i>rae\ia  is 
a  common  cause  of  the  pseudo-menstru- 
ation of  pregnancy ;  it  creates  a  pre- 
disposition to  abortion,  and,  later  in 
gestation,  to  premature  labor,  the  hasm- 
orrhagos  being  due  probably  in  the 
first  instance  to  accidental  causes  and 
not  to  labor-paina.  Not  every  case  of  ha?morrhage  is,  however,  fol- 
lowed by  labor.  Indeed,  in  many  instances  thrombi  form  in  the  open 
vessels,  the  bleeding  becomes  arreat*^!,  and  pregnancy  goes  on  for  a 
time  undisturbed.  The  tables  of  Muller  show  that  in  complete  pla- 
centa prwvia  the  first  haemorrhage  ot^curs  with  the  greatest  frequency 
between  the  twenty-eighth  and  thirty-sixth  weeks,  while  in  the  in- 
complete form  it  takes  place  most  commonly  after  the  thirty-second 
week.  In  placenta  pnevia  lateralis,  hemorrhages  are  sometimes  absent 
up  to  the  time  of  labor.  Oases  of  pregnancy,  and  in  part  of  lal)or. 
without  haemorrhage  have  been  observed  where  the  de»tli  of  the  fwlus 
has  been  followed  by  atrophic  changes  in  the  placenta.  The  recur- 
rence of  hiemorrhage  is  oftentimes  prevented  by  set^oudary  shrinkage 
of  the  placenta,  due  to  pressure  from  the  effused  blood  or  to  throm- 
bosis of  the  vessels  which  supply  the  implicated  cotyledons. 

The  ha?morrhag08  of  placenta  pnevia  are  nsually  sudden  without 

premonitory  warnings,  without  pain,  often  without  any  apparent  occa- 

,  Bion,  sometimes  occurring  at  the  time  of  urination,  sometimes  during 

[sleep.    The  quantity  of  blood  lost  in  a  single  hwmorrhagc   depends 

upon  the  extent  of  the  placental  separation.    The  Orst  outpouring  may 


Fra.  n\,— tXftin'MTi  diowttifi  (ho  uTiAvotd-^ 
ablp  placenUtI  si<pamtlttii  a»  m  cuoas- 
qutfuce  uf  cerrk'al  dllalAlUiiL 
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lead  to  intense  ansmia,  and  if  repeated  at  a  short  interval  may  caoBe 
death.  It  is  estimated  that  from  one  to  three  jwunds  of  blood  may  be 
lost  in  a  single  attack,  and  from  four  to  five  |>ounds  in  the  course  nf 
labor  (Muller).  As  a  rule,  however,  the  hsemorrhages  of  pre^iancy 
are  at  first  moderate  in  character,  increasing  in  violence  with  ciach  re|>- 
etition.  A  very  formidable  variety  is  the  so-called  "  stillieidiunC' 
where  the  blood  issues  drop  by  drop  for  days  and  even  weeks  in  suc- 
cession. The  most  violent  haemorrhages  occur  generally  iu  the  earlier 
part  of  the  first  stage  of  tabor.  As  a  rule,  the  extent  of  the  hieaior- 
rhage  is  projH>rtioned  to  the  area  of  the  placental  Si^gTneut  attached  to 
the  uterine  surfiice  subject  to  distention.  The  hiemorrhugu  generallj 
coaseB  when  the  separation  of  the  cotyledons  is  completed  and,  after 
the  rupture  of  tlie  membranes,  the  pressure  of  the  presenting  jiurt  is 
brought  to  bear  upon  the  bleeding  surface.  During  the  height  of 
the  painS)  too,  the  hsemorrhage  is  for  the  moment  arrested  (Spiegel- 

ber^)-* 

The  number  of  abnormal  presentations  in  placenta  prrevia  is  very 
lai^c.  Thus,  in  Miiller's  stutit^tios,  in  1,148  cases  there  were  *47'Z  trans- 
verse and  107  breech  presentations.  The  frequency  of  the  anouialiM 
is  partly  uttributuble  to  the  large  proportion  of  premature  lubora,  and 
partly  to  the  width  and  tax  condition  of  the  lower  segment,  and  the 
consequent  want  of  stability  in  the  futtus. 

During  the  first  stage  of  labor  the  pains  are  apt  to  be  feeble  and 
the  dilatation  tanly.  The  causes  of  inertia  are  to  be  found  in  the  thin- 
ning of  the  muscular  structures  in  the  lower  segment  from  the  enor- 
mous  development  of  the  utero-placentil  vessels;  iu  the  attachment  of 
the  placenta  over  the  os,  which  mechanically  hinders  dilutatioM ;  and 
iu  the  fact  that  the  ovum  does  not  press  directly  upon  the  sensitive 
nerves  of  tiie  cervix.  Secondary  weaknttss  often  follows  the  continued 
losses  of  blood  and  the  prolongation  of  the  first  stage.  When  the  ob- 
stacle afforded  by  the  pbicenta  to  dilatation  has  been  ovei*come,  and, 
consecutive  to  rupture  of  the  membnincs,  the  utenis  retract*,  in  many 
cases  the  scene  speedily  changes,  and,  in  place  of  ineffective  contrac- 
tions, normal  and  often  powerful  pains  develop. 

As  a  rule,  quite  early  in  labor  the  cervix  is  found  soft  and  dilal- 
■ble;  but  t(i  this  rule  there  are  numerous  exceptions.  Strictures  and 
rigidity  Midler  computes  to  exist  in  about  twelve  per  cent  of  the  caam. 

Where  the  loss  of  blood  in  labor  is  continuous  the  woman  grow* 
restless  and  complains  of  headache  and  vertigo ;  the  respirations  become 
short,  internipted,  and  sighing,  and  the  pulse  small,  weak, and  thready. 
Toward  the  close  unconsciousness  develops,  the  brow  is  bedewed  with 

*  Thi."  view  was  flret  ndranced  by  FoiinUiiii  in  the  Am.  Jour,  of  tlic  Mp»i.  Sci. 
It  has  tiince  be«n  advocated  by  Duncan,  JOilcll.  FrUitkel.  Spicgotbt^rg,  and  othcn. 
Mailer  and  Kuhn,  however,  dispute  it,  as  jiuLifiod  neither  by  Lhaory  nur  bfoth 
•ervation. 
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OoM,  clammy  perspiration,  and  finally  convulsions  usher  in  the  fatal 
termination. 

Even  after  labor  is  over  the  danger  is  not  ended.  Poxt-parium  hsm- 
orrba^'e  may  re-sult  from  atony  of  tlie  placental  surface  of  the  uterus, 
or,  after  good  tvnitrat'tions  have  been  apparently  secured,  sudden  ro- 
laxulion  may  follow,  and  the  bhx>d  pour  out  in  a  torrent,  so  that  the 
patient  becomes  a  corpse  bcfforo  astiistance  can  be  rendered.  Again,  in 
childbed  tlie  imperfect  contnictiou  of  the  uterus  at  times  allows  the 
lochia  to  form  a  stagnant  pool  at  the  fundus,  whence  an  ichorous  dis- 
charge flows  constantly  downward  over  the  thinned  walls  and  open 
mouths  of  the  vesscU  at  the  placental  wound.  The  feeble  circulation 
predisposes  to  the  formation  of  thrombi,  which,  when  poisoned  and 
disiutegrated,  are  conveyed  into  the  general  circulation  and  give  rise  to 
the  dreatied  symptoms  of  pya>mia.  Mullor  found  in  two  hnndrod  and 
seventy  three  of  his  cases  specific  information  given  regarding  the 
puerperal  state.  "  Puerperal  fever  "  was  recorded  of  seventy-nine  pa- 
tients with  fifty-four  deaths. 

Prognosis. — The  prognosis  of  placenta  pnevia  is  necessarily  ex- 
tremely uufuvorable.  As  many  as  one  mother  in  four  dies  during  or 
shortly  after  delivery.  Including  deaths  from  puerperal  proceasee, 
duller  estimates  the  total  mortality  at  not  less  than  from  thirty-six  to 
forty  per  cent  Nearly  two  out  of  three  of  the  children  are  born  dead. 
More  than  one  half  of  those  born  living  die  within  the  first  ten  days. 
In  general  terms  it  may  be  stated  that  the  prognosis  is  the  more  seri- 
ous the  earlier  the  hemorrhages  Ix^gin  in  pregnancy,  the  more  profuse 
the  flow,  and  the  shorter  the  intcTvals  between  the  attacks.  During 
Inlior  favorable  conditions  are  a  vertex  pretw^ntation,  gof)d  ]Hiins,  rapid 
dilatation,  and  an  unbroken  constitution.  The  mati-rnal  mortality  is 
tvrice  as  great  in  placenta  prsevia  centralis  as  in  placentji  pnvvia  later- 
alta.  In  the  city  there  is  the  special  danger  of  infection ;  in  the  coun- 
try, of  delay  in  obtaining  medical  assistance.  I'Mnally,  it  is  impossible 
to  analyze  the  stjttisticsof  placenta  pnevia  without  c<miing  to  the  c(m- 
clnsion  that  the  result  de|M>nds  in  a  large  mc^asure  upon  the  personal 
({iialities  nf  the  physician.  A  self-poRsessed  man,  cool,  resolute,  with 
cleAr  ideas  of  the  anat4)mical  conditions  to  bo  dealt  with,  will,  if  sum- 
moned ilk  season,  apparently  deprive  even  phKH>nta  previa  of  a  good 
share  of  it*  terrors. 

Diagnosis. — There  are  no  signs  by  which  placenta  pncvia  can  bo 

recognized  in  the  first  half  of  pregnancy.     It  may  occasion  abortion, 

which  is  then  chanuHerized  by  the  absence  of  pain,  both  previous  to 

tlip  ha?morrhago  and  during  the  periiwl  of  expulsion.     As  a  rule,  the 

'tim  is  expelled  entire  without  rupture  of  the  membranes.     In  the 

luilf  of  pregnancy,  a  hiemorrhage  occurring  sudtlenly,  without 

Wise  and  without  warning,  should  always  Iw  regarded  with 

"ooD  digital  exploration  in  placenta  prffivia  the  vagiuol 
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fornix  is  found  suf t  ami  boggy,  aud  oocaidon&lly  thicker  npon  the  one 
sidti  than  upon  the  others  where  the  placental  presentation  In  incom- 
plete; ballottenieut  iB  obscure;  the  cervix  is  long,  wide,  and  soft,  and 
contains  at  times  vessels  which  pulsate  distinctly ;  the  cervical  caiial 
pomiits  the  pu^Aage  of  the  finger  to  the  os  internum,  which  at  tiret 
offers  resistance,  but  yields  to  gentle  force.  The  diagnosis  is  rendered 
positive  only  in  cases  where  the  lower  surface  of  tl»o  placentu  is  actu- 
ally felt  through  the  cervix,  its  rough,  spongy,  granular  texture  snf- 
ficiently  distinguishing  it  from  clots  and  otlier  possible  sources  of  de- 
ception. 

Treatment— ^T he  history  of  placenta  pnevia  brings  into  prominence 
the  central  point  to  be  kept  steadily  iu  view  in  practice,  that  there  i« 
no  safety  for  the  mother  so  long  as  pregnancy  continues.  In  a  very 
large  proportion  of  ctises,  lu'cidentul  hemorrhage  occurring  in  the  first 
half  of  pi-eguaucy  leads  to  abortion,  the  management  of  which  does  not 
differ  from  that  cf  abortions  which  t^ike  place  in  normal  attachmcnta 
of  the  placenta.  Of  the  one  Imudred  and  twenty-eight  deaths  from 
placenta  pra^via  collected  by  ^luller,  not  one  occurred  jirevious  Lo  tht 
seventh  mouth.  In  the  latter  half  of  pregnancy,  ha»morr)iage  likewise 
leads  to  premature  expulsion  of  the  ovum  with  such  frequency  that  it 
is  reckoned  that  only  one  third  of  all  cases  reach  the  end  of  gestation. 

Most  authorities  advise,  in  the  presence  of  the  hamorrhagee  of  aii- 
Tanccd  pregnancy,  that  the  physician  maintain  an  attitude  of  exi»eci- 
aucy,  postponing  active  interference,  except  in  cases  where  the  loss  of 
blood  assumes  alarming  proportions,  until  the  spontaneotis  advent  of 
labor.  This  policy  Is  recommended  partly  iu  the  interest  of  the  child, 
and  partly  because  of  the  teuduncy  in  premature  labor  to  rigidity  of 
the  cervix,  a  compHcAtlou  which  always  iu  placenta  pra*via  enbanees 
the  risks  of  delivery.  The  wisdom  of  delay  is,  however,  oj>en  to  eeri- 
ous  question.  The  fatality  of  placenta  prsevia  is  due  not  so  much  to 
the  impotence  of  obstetrical  art  as  to  the  losses  of  blood  which  oci^i 
suddenly  in  the  absence  of  professional  assistance.  The  first  hemor- 
rhage, which  serves  as  a  warning  as  to  the  patient's  condition,  is  fortu- 
nately in  most  instances  slight  With  each  recurrence,  however,  the 
flow  becomes  more  profuse.  If  the  hsemorrbages  begin  before  tlie 
child  is  viable,  the  chances  of  saving  its  life  are  in  any  event  too  small 
to  offset  for  a  niumcut  the  welfare  of  the  mother.  IIa;morThages  occur- 
ring as  early  as  the  seventh  month  are,  as  a  rule,  the  result  of  complete 
placental  presentation.  To  trifle  with  such  cases  is  the  best  way  to 
maintain  the  present  mournful  statistics.  After  the  thirty-second 
week  it  is  safe  to  say  that  the  child's  life  is  less  imperiled  by  the  in- 
duction of  premature  labor  than  by  expiring  it  to  the  dangers  of  con- 
tinued gestation. 

On  theoretical  grounds,  therefore,  the  induction  of  premature 
is  to  be  rE^ardod  as  obligatory  so  soon  as  the  diagnosis  of  pi 


prsevia  is  eptaWifllied,  or  at  least  with  the  occurrence  of  the  first  hsmor- 
rhage.  The  prut'tical  resultit  of  this  measure  in  the  hnndti  of  it«  atlvo- 
catee*  pleml  etill  more  effectivel)'  in  its  behalf.  Thus,  Dr.  Gaillurd 
Thomas  f  reports  eleven  cases,  with  but  two  ileaths,  one  reeulting  from 
post'partum  haemorrhage  coming  on  several  hourci  after  delivery,  and 
one  from  puerperal  fever.  Heckor  J  lost  three  cases  in  forty,  Hoff- 
mann two  cases  in  thirty,  and  S]»iegelbfrg  four  caaea  in  Beventy-four 
early  deliveries."  More  ix*cently  Murphy  ||  haa  reported  iifteen  eases 
without  a  angle  death.  In  this  connection  1  can  not  help  quoting  the 
following  impressive  romarka  of  Dr.  Barnes  :  "  If  the  pregnancy  have 
advanced  beyond  the  seventh  month  it  will,  as  a  general  rule,  I  think, 
be  wise  to  proceed  to  delivery,  for  the  next  hasmorrhage  may  be  fatal ; 
we  can  not  tell  the  time  or  extent  of  its  occurrence,  and,  wlien  it  oc- 
curs, all,  perhaps,  that  we  shall  have  the  opportunity  of  doing  will  be 
to  regret  that  we  did  not  act  when  we  had  the  chance." 

In  the  management  of  placenta  pravia  it  is  very  desirable  that  the 
practitioner  should  have  a  perfectly  clear  idea  of  the  nature  of  the 
task  he  has  to  perform.  The  birth  of  the  child  can  not  take  place 
without  preliminary  eximnsion  of  the  cervix.  The  cervix  can  not  ex- 
pand without  detjiehment  of  the  placenta.  The  principal  ohjVx-tive 
point  of  treatment,  therefore,  is  the  hiemorrhuge  which  occurs  during 
the  stage  of  diUtation.  Plans  for  restricting  the  flow  within  narrow 
limits  have  1>een  prop>sed  without  number  by  masters  of  the  obstetric 
art.  The  best  plans  are  those  which  at  the  same  time  contribute  to 
shorten  labor.  The  choice  must  bo  determined  by  conditions  which 
necessarily  vary  in  different  cases.  The  physician  has  at  the  outset  to 
particularly  inform  himself  as  to  whether  lalwr  haa  begun  or  remains 
to  be  inaugurated,  as  to  whether  the  placentji  pnevia  is  complete  or  in- 
complete, as  to  whether  the  presentation  is  normal  and  the  pains  are 
good,  as  to  whether  the  membranes  have  ruptured  or  are  intact,  and 
as  to  the  length  and  dilatj»bilit>-  of  the  cervix. 

If  the  cervix  is  long,  narrow,  and  rigid,  and  the  membranes  are 
entire,  the  vaginal  tampon  should  be  ;esorted  to  as  a  temporary  expe- 
dient. The  tampon  strengthens  the  pain.s  and,  by  the  compression 
it  exerts,  causes  coagulation  of  the  blood  which  escapes  from  tlic  uter- 
ine vessels.  Profc.*wor  I.  K.  Taylor  advises  packing  the  vagirui  with  a 
surgical  bandage,  leaving  one  end  outside  the  vulva,  by  means  of  which 
it  can  be  withdrawn  without  diflScnlty.     Braun,  after  many  years'  ex- 

•  Premature  lAbor  in  profoiw  or  continuous  hn'inorrhn^ft'  has  rcceiTwi  the  in- 
dorsement in  this  country  of  Thomas.  Taylor,  Parvio,  Palleti,  and  Tnlwr  Jobuaoo. 

f  Trand.  of  tho  N.  Y.  Obsltt.  Soc..  vol.  i,  p.  S68. 

X  Statistics  tAkon  from  L.  Mflller's  monograph* 

"  Spiejjplborff's  stAtisticfi  do  not,  however,  like  thow  quotpd  from  Thomas,  in. 
eluile  dnuhs  in  childt>ed.  Thus,  Spipgel berg's  complete  dealh-ratc  mefaed  dlxtecn 
per  cent, 

I  MCKPUT,  Brit.  Med.  Jour,.  1884.  p.  SIS. 
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perience  at  Vienna  with  the  colpcuryiiter,  maintains  tho  su|)eriorit}'  of 
hydrostatic  dilutatiun.  I  UBe  cuttiiu^  made  into  flUks,  niul  dami)enod 
in  a  two-per-cent  solution  of  ttarbolic  iK-id,  rrowiiing  it  into  tho  upper 
portion  of  the  vagina  with  thy  aid  of  a  SiniB  8|MH.'uInm.  The  choice 
does  not  appear  to  be  material  if  due  attention  he  paid  lo  the  carrying 
out  of  aseptic  details.  Ilaving  once  introduced  the  tampon,  the  ph>*Ki- 
cian  should  not  leave  his  patient  until  the  labor  is  ended.  After  at 
roost  four  hours  tho  tampon  should  be  reiuovwl,  and,  after  rendering 
the  vagina  thoroughly  aseptic,  tho  cervix  fihould  bo  examined.  A 
second  introiluctinn  of  tlie  tampon  is  rarely  necoaeary,  or,  owing  to  the 
dangers  of  septic  infection,  ex|Hjdiunt. 

So  soon  as  the  oe  will  i>ermit  the  passage  of  the  finger,  the  vaginal 
plug  should  be  discarded.  The  operator  will  then  have  to  chcrtiee 
between  one  of  two  plans  of  action,  viz,,  dilatation  of  the  oerrix  by 
means  of  water-bags,  or  version  by  Braxton  Hirks''s  mctliod.  If  dilata- 
tion is  decided  upon,  a  Barnes  rubber  bag,  expanded  sufficiently  to 
render  tlie  border  of  the  oa  externum  tense,  fulfills  admiraldy  the  prin- 
cipal indtCAtions.  It  acts  as  an  efficient  tani]ion.  it  strengthens  the 
pains,  and  it  dilates  tho  cervical  canal.  As  the  latter  expands  a 
larger-sized  dilator  should  be  introdnced.  It  is  important,  in  onlvr 
to  i»reveiit  hiemorrhage,  to  maintain  the  tension  of  tho  external  orifice. 
On  account  of  the  softening  which  exista  in  the  lower  uterine  segment 
as  a  result  of  placenta  prapvia,  in  a  large  proportion  of  cases  the  cerxix 
can  be  stret^rhed  with  the  utmost  faoility.  If  no  urgent  symptoms 
call  for  immediate  interference,  it  is  desirable  to  render  tho  dilatation 
complete.  It  is  not,  however,  always  necessary.  Indeed,  Barnes. 
Taylor,  Spiegelberg,  and  Braun  advise  to  jjrooeed  boldly  with  the  de- 
livery so  soon  as  the  os  externum  has  expanded  to  the  size  of  a  hiilf- 
dollar,  as  by  that  time  the  expansion  of  the  os  internum  is  verj-  nearly 
completed,  and  aa  the  soft  cervical  canal  does  not  offer  snfl^cient  re- 
sistance to  materially  interfere  with  the  extraction  of  the  child.  Tho 
distinguished  success  of  tlie  authorities  mentioned  in  the  field  of  prac- 
tice under  consideration  lends  great  weight  to  their  recommendations. 
It  is,  however,  more  than  probable  that  exceptional  training  and  ex- 
perience count  in  their  case  for  quite  as  much  as  tlie  plans  of  proced- 
ure they  individually  favor.  At  any  rate,  in  reviewing  the  statistics 
of  Traak  and  Miiller  it  becomes  evident  that  rigidity  of  the  cervix  ia 
not  a  rare  event  in  placenta  prasvia,  and  that  the  accouchirmgnt  ford, 
performed  with  a  rigid  cervical  canal,  is  perhaps,  next  to  doing  Tiothing, 
the  most  responsible  cause  of  the  mournful  resulta  they  Imve  placed  oa 
record. 

Jungbhith  (Die  Behandlnng  dcr  placenta  pirovia,  Volkroanneche  Saram- 
lung,  Na.  235),  advac»te«  tlit*  use  of  lartju  sponge  tents,  rendered  BAcptic  liy 
careful  preparation,  (ride  p.  3flO),  in  plueenta  prtcvin.  He  c-taim.s  in  their  favor 
that  they  cause  active  uterine  contractioDS,  and  act  as  an  efficient  tampon,  so 
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that  complete  dilatation  of  Ihi-  cervix  can  be  secnreil  without  loss  of  blood. 
lie  directs  thiit  tlir  atteudant  (Hhall  Qntt  ascertain  tht^  dirortiuD  and  width  of  the 
ccrvii  and  the  diittancc  of  the  on  oxtcniuiu  from  Ifie  placenta.  He  then  sclcctfl 
a  tent  to  conv^jtond.  With  h  nhar])  kni/e  the  tent  should  be  cut  acroMt  so  that 
when  introduced  its  Icn^^fa  shall  ntJt  exceed  that  of  the  canal  by  more  than  on 
inch.  The  ahtruncated  tent  is  to  be  seized  in  ovurn  forceps,  the  cut  end  t»  tob« 
dipped  for  a  moment  in  hot  water,  and  then,  under  the  ^idauee  of  two  Bngcn 
in  the  va^tua  and  with  (wunteqireasure  fntm  above,  the  tent  is  to  be  puhhed  up 
the  cnnal  to  the  placenta,  and  held  in  place  for  ten  to  fifteen  minutes,  hy  which 
tiiitc  the  expansion  \i  sufficient  to  tampon  the  lower  uterine  segment.  Jang- 
bluth  claims  that  if  at  the  outset  the  externa!  part*",  the  va^na,  the  instru- 
ments, and  the  hundci  of  the  oiierator  are  nur^cJiity  clean,  the  tent  after  its  jn- 
tnxluction  ma;  be  left  eight  or  t«o  hours  in  ntu  without  the  (.lightest  risk  of 
iiepsin. 

Sfitmetimea  one.  ttometimes  as  many  as  three  or  four,  sponge  cylinders  are 
retjuisite.  If  unfilled  spaces  ore  left,  small  tenti;  hIiouUI  be  inserted  to  secure 
A  n»mplete  tnmpi>ning  effect.  In  no  case  should  a  vaginal  tampon  be  uHcd.  A 
comprew«  to  the  vulva  will  show  if  any  leaka^  occurs.  In  ihut  case  it  is  an  in- 
dication that  the  tent*  have  i>een  faiittity  placed.  Tliey  should  then  be  remo%-ed, 
and  new  ones  should  bo  introduced.  A  renewal  of  the  tents  Ih  likewise  re- 
quired when,  OS  the  connx  softens  and  dilates,  the  linger  can  be  pushed  at  the 
border  upward  to  the  placenta.  The  vaj?in«  should  Ixr  then  washed  with 
carbolic-acid  solution  (two  per  cent),  tlie  Imndx  disinfected,  and  the  sponges 
withdr.iwn  by  a  leverage  movement.  In  the  partially  expiinded  cervix  three  or 
four  eyliiideni  tic^l  together  should  be  intriHluccfl  and  held  in  place  in  the 
manner  already  described.  A  third  renewal  is  rarely  necessary.  In  answer  to 
the  objection  tliat  the  method  is  troublesome,  Jungblutb  argues  that  trouble 
i»  of  small  consideration  when  life  is  at  stake. 

After  the  cervix  has  been  duly  prepared  the  membranes  should  be 
raptured*  and  a  piiii^  of  the  araniotiL*  fluid  Bhould  bo  permittod  to 
escape.  Then,  if  the  placenta  posse-^'ses  a  lat4>ral  or  a  miirgiiial  attach- 
ment, if  the  peUHs  '\%  of  normal  size  and  the  pains  strong  an<l  n'gtilar, 
and  if  the  huad  present,  or  at  least  can  be  brought  down  and  llxed  at 
the  pelvic  brim  by  external  niaiupnlations,  the  further  progress  of  the 
case  may  be  left  to  \ature.  Iljemorrhage  will  then  be  prt>vetiled  by 
the  pressure  of  the  fcetus  in  its  dcsoerit  through  the  utero-vaginal 
cianal.  At  first  the  method  of  expre^ion  advocated  by  Kristellcr  is 
eapable  of  rendering  important  pervice  by  promoting  the  speedy  en- 
gjl^Eiement  of  the  chiUrg  head.  Krgot,  t/>o,  eautiouRly  administered,  is 
useful  in  strengthening  the  uterine  contractions.  Evei»  if  tonic  con- 
traction follow  from  its  employment^ — an  unlikely  event  in  ]ilaconta 
praevia — the  effect  would  be  to  close  the  sinuses  and  to  furni(»h  a  fresU 
barrier  ajrainst  haemorrhage.  The  forceps  may  be  applied  under  the 
same  circumstances,  and  with  the  same  restrictions,  us  in  other  con- 
ditions. Where,  however,  the  head  is  movable,  the  patient  antemic, 
and  hiemorrhagB  jwrsisU'iit,  version,  as  furnishing  the  more  rapid 
mode  of  delivery,  would  receive  the  preference. 
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In  cases  of  complete  attachment  of  the  placenta  there  should  be 
no  trifling  with  hulf-way  measures.  If  the  cervix  is  long  and  rigid, 
the  vaginal  Umpon  uhould  ha  employed  as  a  preliminarv  measure. 
When  tliG  cervical  tissnes  have  become  softened,  and  dilatation  hat 
begun,  the  tauipon  should  be  removed.  At  this  stage  Barnes  roeom- 
mends  ttcparatiug  at  once  that  portion  of  the  placenta  which  is  attached 
above  the  inner  orifice  of  the  cervix.  By  so  doing,  **  we  remove  an 
ol^stacle  to  the  dilamtion  of  the  cervix,  for  the  adherent  placenta  acts 
aa  an  impediment."  The  operation  is  performed  as  follows;  "Pub 
one  or  two  fingers,  as  far  as  they  will  go,  through  the  os  uteri,  the 
hand  being  parsed  into  the  vagina  if  necessary;  feeling  the  placenta, 
insinuate  tlie  finger  between  it  and  the  uterine  wall ;  sweep  the  finger 
around  in  a  circle,  so  as  to  separate  the  placenta  as  far  as  the  fiDgvr 
can  reach.  .  .  .  Commonly  some  amount  of  retraction  of  tlio  oomix 
takes  place  after  this  operation,  and  often  the  hiemorrhage  ceaaea."* 
Next  put  in  a  IJamcH  dilator  and  Tapi<ny  eximnd  the  cervix.  Meaa- 
time  try  and  bring  the  breech  down  into  the  lower  uterine  segment  by 
external  palpation.  IJoth  Taylor  and  Braun  have  found  externa]  ver- 
sion easy,  on  account  of  the  inert  conditions  of  the  uterine  walls.  When 
the  cervix  has  been  sn Anciently  stretched  to  admit  of  delivery,  two  fingers 
should  be  introduced,  the  placenta  should  be  separated,  the  mcmhruDes 
ruptured,  and  an  extremity  should  be  seized  without  passing  the  entire 
hunil  into  the  uterus.  Extraction  should  then  follow,  the  prefisure  of 
the  fa'tuB  preventing  any  considerable  amount  of  htemorrhuge. 

Usually  the  right  liaud  is  chosen  to  seek  the  feet,  as  the  placenta 
more  frequently  overlaps  the  left  aide.  Often  a  hint  is  furnished  bv 
the  fact  that  the  overlapping  portion  of  the  placeuta  is  sepaniteil  to  & 
greater  extent  than  the  main  body.  Many  times,  however,  it  will  be 
necessary  to  change  the  direction  of  the  fingers  before  tlie  edge  of  th# 
placenta  Is  reocihed.  If  external  version  c-an  not  be  effected,  the  opera- 
tor should  push  the  hand  forwaitl  into  the  uterua  to  find  an  extroraitr. 
The  arm  a<;ls  during  the  seareli  as  a  temporary  tampon.  Hemorrhage, 
which  follows  the  witlidrawal  of  the  arm,  will  be  arrested  by  the  de- 
scent of  the  hreech. 

The  accidental  rupture  of  the  membranes  before  the  cervix  is  pre- 
pared for  artificial  delivery  is  hardly  likely  to  occur  in  cases  of  placentn 
prffivia  compteta.  In  cases  of  marginal  implantation,  dilatation  with 
water-bags  should  be  cmploye<l  in  such  a  way  as  to  compress  the  open 
sinuses  from  which  blet'ditig  takes  place. 

♦  Barnks,  Obstetrical  Opt'mtinns.  p.  503.  The  »rtiflcia]  sepnrmlion  of  the 
placeuta  is  uiiquctflionably  of  service  where  it  ran  be  sccompHshed  without  dif- 
ficulty. Much  time  should  not.  however,  be  lost  in  fruitless  efforts,  nor  is  It  d^ 
sirable  to  pentist  if  the  sepamtion  can  tiot  be  accomplished  smnnlhlr.  Brhm. 
Hofmeior,  and  Lomer  all  urge  in  such  case."  passing  the  fingers  directly  thmugfa 
the  plucentul  tissue.  The  most  alarming  hwmurrhiige  ceasee  when  the  li£  it 
brought  down. 


In  16G1  Braxton  Hicks  recommended  for  the  trpatmtnt  of  placentu 
piwvift  turning  the  child  hy  the  two-finger  method  in  tiu  early  gtugo  v{ 
labor,  and,  after  rupture  of  the  membranes,  bringing  down  the  breech 
to  Uimpnn  the  btoe<ling  vessels,  This  prnctice  hus  been  followed  with 
diuUngniiihed  Bucceaa  hy  Hofmeier*  and  liohmf  and  in  the  University 
HoBpitji!  for  Women,  in  Berlin.  The  cases  reported  from  the  latter 
inslilutidn  by  I.«omert  were  101,  opemted  upon  by  nine  different  assist- 
antg,  with  a  total  of  7  deaths.  Uofmeier  reported  3?  caaes  with  1 
death,  uud  Hohm  35  ciuea  with  no  maternal  deatlu  Thus,  in  178  ca«ea 
ot^curring  in  the  practice  of  11  individuals,  there  were  8  deaths,  a  mor- 
tality of  but  -to  per  cent.  But  Lomcr  had  no  death  in  Iti  eases.  The 
addition  of  thew?  latter  to  those  of  Hofmeier  and  Behm  given  in  the 
praclice  of  three  individuals  only  1  death  in  93.  To  he  sure,  the  life 
of  the  child  i.s  made,  by  this  premature  vei-siou,  a  secondary  considem- 
tion.  Hofmeier  reports  an  infantile  mortjility  of  ()T  per  cent,  that  of 
Behm  was  80  per  cent,  while  in  Lomer's  report  the  fetal  death-rate 
was  only  5U  per  cent.  However,  many  of  the  reported  deaths  were  in 
non-viable  children,  or  were  cases  where  the  death  ()f  the  child  occurrt^ 
long  prior  to  birth.  Hofmeier  advocfttcs  following  up  version  hy  the 
elow  extraction  of  the  child.  By  this  means  hy  has  succeeded  in 
ending  labor  in  the  course  of  from  half  an  hour  tu  one  hour  and  three 
quarters.  Bchm  counsels  awaiting  the  spontaneous  expulsion  of  the 
child,  or  at  least  the  complete  dilatation  of  the  cervix.  Lomer  says: 
**  In  our  oases  we  exert  gentle  tractions  now  and  then,  until  the  cervix 
is  completely  dilated,  and  we  then  slowly  increase  the  number  and 
strength  of  the  tractions."  Lomer  Buma  up  the  advantage  of  the 
methfMl  as  follows;  1.  It  d<x)s  away  with  the  tampon,  and  the  conso- 
qnent  dangers  of  infection.  2.  It  allows  us  to  oi>erate  early,  3.  It 
arrests  hipmorrhage  with  great  certainty.  4.  It  gives  time  for  the 
patient  to  ndly,  for  the  cervix  to  dilate,  and  for  pains  to  st;t  in.  It 
therefore  prevent  pont.parhnn  hjemnrrhage.  I  have  recently  had 
Dcca>(ion  to  test  this  plan  in  a  case  of  j>]acenUi  pncviu  completa,  and  am 
prepared  to  speak  most  strongly  in  \X»  favor,  as  both  mother  and  child 
were  saved,  thou;<h  I  still  believe  that  a  wrtaiu  amount  of  preliminary 
dilatjition  with  Banie^'s  Ijags  tends  to  enhance  the  chanL-es  of  the  child 
without  endangering  the  life  of  the  mother. 

After  the  birth  of  the  child,  the  danger  of  past-prtrtiim  ha-morrhage 
niunt  1)C  kept  in  mind.  Kvcry  preparation  should  U*  made  in  antiL'i|ui- 
tiun  of  \iA  occurrence.     If  bleeding  persists  after  tlie  fundus  is  felt  to 

*  IhjFKincR.  Zur  Bffhandlung  der  Placenta  Previa,  Ztschr.  f.  Geburtfh.  and 
Oynaek..  v«l.  y\\,  p.  TO. 

t  Bxuv.  Dip  combinirlc  Wendiing  bei  Placenta  Pnrriii,  Zt«chr.  f.  Geburt«h.  and 
Gyiuirk.,  vol.  is.  p.  373. 

X  Ix)MKK.  Conibinod  TtiniinK  in  the  TrealmonL  of  Placenta  PrtDTia,  Am,  Jonr. 
of  Ulwtet.,  December,  1S84,  p  1333. 


606 


TIIE  PATHOLOGY  OF  LABOR. 


be  firmly  contracted,  a  Bi)pculnm  should  be  introduced,  and  the  open 
unusea  of  the  lower  segment  should  be  swubbed  with  cotton  eonkcd  ta 
some  styptic  form  of  iron,  as  recommended  by  Engelnmim  {t-idf  Pi*rt- 
Partiim  Uicmorrhage).  Kr^ot  alionld  be  given  for  several  days,  a» 
the  danger  of  lato  haemorrhages  is  Rpedially  great  following  placenta 
pnevia. 

Tho  utmost  cleanliness  and  the  use  of  disinfec^tant  vaginal  doaehes 
must  be  insiste<i  on  during  the  childbed  perifKl,  as  tlie  exjiusure  of  the 
placental  wound  to  the  lochia,  which  constantly  How  over  it^  renderi 
the  patient  esperially  liable  to  septic  infection. 

Hjemoirhage  from  Normally  Implanted  Placenta.— The  placeutH. 
even  when  implanted  over  tho  upper  polar  cia*le.  tho  safe  placental 
seat  of  Dr.  Barnes,  may  become  detached  to  a  greater  or  leas  extent 
during  pregnancy  or  labor,  and  may  then  furnish  a  flow  of  blood  that 
either  remains  internal  and  concealed  or  may  find  its  way  between  the 
decidua  vera  and  reflexa,  and  thus  t^c^pe  into  the  vagina. 

The  iia^morrhages  from  this  variety  of  placental  separation  «re 
termed  "acridental,"  in  contradistinction  to  the  "  unavoidable**  form, 
which  is  the  accompaniment  of  placenta  pnevia. 

Tho  circumstances  under  which  cnnceidcd  hemorrhage  takes  pl*oe 
arc  given  by  Goodell  *  ad  follows :  (a)  When  tlie  placenta  is  centruUy 
detached,  and  the  blood  accumulates  in  tho  cul-de-sac  formed  by  tliu 
firm  adhesion  of  its  margins  to  the  uterine  wall,  {b)  When  the  pla- 
centa is  so  detached  that  tho  blood  escapes  into  the  uterine  cavity 
behind  the  membranes  near  the  fundus.  (/;)  When  membranes  are 
niptured  near  the  detached  placentji  and  the  effused  blood  mingles 
with  the  lirpior  amnii.  ((/)  When  the  presenting  part  of  the  fcctus  w 
accurately  pUi*^  up  the  matermil  outlet  that  no  existing  htemorrbage 
can  e^cjipe  externally. 

The  causes  of  iuternul  haemorrhage,  wlien  such  can  be  determined, 
are  for  the  most  part  similar  to  those  considered  in  councrtion  with 
abortion.  Tims,  the  circumstances  leading  to  placcnt4d  deta^rhment 
Goodell  found  to  bo  irregular  uterine  contractions,  external  violence, 
and  uudue  exertion;  in  seven  the  causes  wore  pnrely  emotional,  and 
ten  took  ]iJiiL'e  during  sleep.  It  occurs  more  frequently  in  multipara 
and  iu  the  latter  months  of  pregnancy. 

The  symptoms  are  an  alarming  state  of  collapse,  pain  often  exce&t- 
ive,  absence  or  extreme  feebleness  of  the  pains  of  labor,  marked  dis- 
tention of  the  uterus,  sometimes  a  lateral  bulging  of  the  utt»rinc  walls, 
a  show  of  Wood,  a  serous  discharge,  aud  bloo<l  in  the  liquor  amnii. 

The  diagnosis  in  tho  concealed  form  may  be  extremely  ombarratf- 
ing.     The  pain  is  often  that  of  flatulent  colic.     The  accident  Likewiac 

•  OoouELL,  On  Coiicea!<Ml  Accldentnl  lirpmorrhage  of  the  Gravid  Uteriu  (Ain. 
Jour,  of  Obst^t..  Aug:uiit.  1800,  p.  'iSI).  This  papor  serves  as  a  mine  from  irtikh 
modi  subsequent  writers  have  drawn  their  data. 
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presentB  many  features  which  rcsomblo  thoHP  of  ruptured  ntoruR ;  but 
rupture^  hy  coulniet,  rarely  ocoura  until  afUT  the  escape  of  the  M-atore, 
tlic  presenting  jmrt  tlien  receding  from  the  os,  and  the  utcnts  diniin- 
i&liing  in  size. 

The  prognosis  is  very  unfavorable.  Ooodell  reporte :  "  Out  of  one 
hundred  and  six  tabulated  cases,  tifty-four  mothers  perished ;  and  out 
of  one  liundred  and  seven  children,  mx  alone  are  known  to  have  been 
saved."  1  have  had  a  C4ise  Hiuce  liis  paper,  wherc^  after  lalmr,  I  re- 
moved at  loa«t  a  basinful  of  firm  clots  from  the  uterine  cavity,  and  yet 
both  mother  and  child  survived. 

In  cases  of  external  haemorrhage  the  <iiagnosis  is  easy  and  the 
prngiKisis  more  favorublc«  the  latter  probably  because  the  walls  are  leas 
flaccid  than  in  the  concealed  form. 

The  treatment  consists  in  the  subcutaneous  injections  of  ergot,  in 
dilatation  of  the  os  with  Barnes  dilators,  in  rupture  of  the  membranes, 
and  in  version. 

In  my  own  case,  to  which  I  have  referred,  the  Bartics  dilator  acted 
capitally,  not  only  enabling  me  to  expand  the  cervix,  but  exciting  the 
uterus  to  contract  vigorously.  The  serious  symptoms  set  in  aftiT  the 
nienibranefl  wore  ruptured,  and  comi>eIled  me  to  deliver  with  forceps. 
In  another  case  I  should  certainly  first  dilate,  and,  after  rupture  of  the 
membranes,  should  choose  version  and  speedy  extraction,  and  should 
avail  myself  of  a  skilled  assistant,  whose  duty  it  should  be  to  compreaa 
the  uterine  walU  externally  during  the  act  of  delivery. 

Inv^rdo  Uteri. — Inversion  of  the  ntcrus  is  a  rare  occurrence. 
Braun  states  that,  of  two  hundred  and  fifty  thousand  births  in  the 
clinics  respectively  under  the  charge  of  Spaeth  and  himself,  not  a  sin- 
gle complete  inversion  has  come  to  their  notice.  There  was  one  case 
in  one  hundred  and  ninety  thousand  con(inenient«  at  the  Kotunds 
Hospital  in  Dublin. 

The  production  of  inversion  is  favored  by  a  large,  relaxed  uteroa 
the  result  of  overdistention,  of  rapid  delivery,  or  of  ha;morrhage. 
The  immediate  cause  may  be  cither  pressure  exerted  from  above  or 
traction  from  below.  The  first  may  prooccd  from  straining  ciTorls, 
especially  in  a  sitting  or  kneeling  position,  or  from  attempts  at  pla- 
cental expulsion  before  ut4*rine  contractions  have  Ix^cn  secured  ;  the 
second  may  proceed  from  a  short  or  coiled  cord  during  expulsion, 
from  tractions  npon  the  cord  after  the  child  is  born,  or  simply  from 
the  weight  of  the  placenta.  Hennig*  concludes  that  the  attachment 
of  the  placenta  to  the  fundus,  instead  of  a  more  lateral  implantation,  is 
an  active  cause  of  the  uecident. 

Inversion  may  be  partial  or  complete.  In  the  former  the  fundus 
presents  a  saucer-   or  cup-like  depression;    in  the   latter  the   entire 

*  riEKjrin.  Ucber  die  Ursochen  der  spoatanen  Inversio  17 ten,  Arab.  T.  Gynaelu, 
Bd.  ni,  p.  481. 
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fundus  desconds  into  the  vagina  ;  in  extreme  instsnnes  the  cervix  rrmy 
be  iaverte<l  to  the  vaginal  attachment.  Dr.  1.  E.  'J^aylor  muiuUiius  a 
mechanism  for  a  certain  number  of  caecft,  whieh  eonfiiate  in  a  roUing 
out  of  the  cervix,  with  griulutil  implication  of  the  body  and  fuudcu. 

The  symptf>ms  of  inversion  are  shock  and  hteniorrhage.  The  chock 
is  evidenced  by  the  Hniall  pulse,  cold  extremities,  vomiting,  and  suntcpn 
feature^it,  and  is  due,  in  part  at  least,  to  the  audden  diminution  of  the 
intra-ahdftminnl  pressure  and  cons(»quent  plethora  of  the  abdominal 
veins;  the  Iijeniorrha^e  results  froui  imi>erfeot  contraction,  uud  is 
therefore  proportioned  to  the  extent  of  the  uterine  paresis. 

Spontaneous  reduction  of  incomplete  inversion  is  not  nncommon. 
Cases  of  spontaneous  reduction  of  the  complete  form  have  llkeviae 

Itccsn  observed,  refers ble,aeoord- 
ing  to  SpiegellKTg,*  to  retrar- 
tion  of  the  ligaments  acting 
upon  the  uterus  while  in  a  n^ 
laxed  condition- 

The  diagnosis  is  not  diffi- 
cult. The  inverted  nterus  can 
only  lie  mistaken  for  a  fihrous 
]>olypus,  but  by  careful  external 
and  bimanual  palpation  the  de- 
monstration of  the  ab^noe  uf 
the  uterine  tumor  above  the 
Bynipliysis  would  gtiard  againat 
this  error. 

The  prognosis  depends  upon 
the  promptitude  of  the  operator 
in  restoring  the  fundus  to  it« 
normal  position.  8tiU,  accord* 
ing  to  C!roa8e*8  f  statistics,  one 
third  of  the  patients  died  either  at  once  or  within  a  month  of  the 
occurrence  of  the  ticcident. 

Treatment  consiats  in  pressing  the  fundus  upward  with  the  fingers 
or  with  the  closed  fist.  To  avoid  tearing  the  uterus  from  its  vaginal 
attachments,  care  should  be  taken  to  employ  counter-pressure  with  th|H 
disengaged  hand  upon  the  upper  border  of  the  funnel-shapwl  deprfld^^| 
eion.  If  the  placenta  is  detached  to  any  great  extent,  its  eeparotion 
should  be  completed  before  repliicement;  if  adherent,  no  time  should 
be  lo3t>  but  placenta  and  fundus  should  lie  pushed  back  together.  If 
the  cervix  in  contracted  about  tlie  inverted  portion,  an  anirothetic 
should  be  given,  and  taxis  Hhould  be  employed.     I  can  si)cak  from  ei- 

*  Spi8GELB«ao.  Lehrbuch,  etc..  p.  507. 

f  CRAsflE.  An  Rwtay.  Lit^mry  and  Pmctical,  on  Inrcraio  Uteri,  Tnuie.  of  the 
Provincial  Mud.  and  Surg.  Assoc.,  1847.  {>.  344. 
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perienco  in  favor  of  Noeggerath's  method,  which  congists  in  indentmg 
the  uterus  in  the  iieigiiborhood  of  a  Fallopian  tube,  in  phuo  of  acting 
direotly  upon  the  fundus. 

In  a  case  seen  by  me  in  conjunction  with  Dr.  Henry  E.  Cranipton, 
of  New  York  city,  thirty-nix  houra  after  delivery,  I  Bueceeded,  after 
Mvcral  fmitleHS  efforts,  in  rest^iring  the  uterus  by  the  following  method  : 
First,  the  fundus  wiw  pro,^sed  upward  through  the  cervical  ring  by  the 
thumb  and  fingers.  The  partially  reinverted  uterus  was  clearly  felt 
through  tho  thin  abdominal  parietea,  but  it  was  found  impossible  to 


/ 


Fta.  tS7.— Fina  ata^  of  rvplAcemimt  Fto.  99Ta.— Srcond  lU^  of  r»plac«m»Dt 

advance  the  hand  through  the  Hug  beyond  the  knuckles.  The  hand 
vafi  therefore  held  steadily  in  place,  with  no  attempt  at  a  forward 
movement,  for  about  teu  minutes.  This  was  done  with  the  inteut  to 
procure  a  rohixation  of  tho  constriction  by  means  of  continuous  prcas- 
nre.  Then  the  thumb  wiw  withdrami,  and  the  circular  uterine  fold, 
which  still  hung  deep  iui.o  the  vagina,  was  pressed  up  on  one  side  by 
the  fork  formtnl  by  the  thumb  and  index-finger.  Finally,  by  indent- 
ing the  raised  fold  by  the  tliumb,andat  thesiime  time  making  counter- 
prcMure  upon  the  uterine  ring  through  the  abdominid  walls,  I  was  en- 
abled to  push  the  entire  mass  by  the  ring,  and  hud  the  pleasure  of  feel- 
ing the  remainder  of  tho  inverted  organ  roll  spontaneously  into  posi- 
39 
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tion.    The  diagrams  drawn  for  me  by  my  friend.  Dr.  L,  M,  Y«l*, 

will  )idp  to  make  intelligible  the  mechanism  of  the  manoeuvre. 

If  the  roinversion  prnvoa  successful,  the  hand  Rhoiild  be  allowed  Uj 
remain  within  the  uteru8»  and  external  pressure  should  bc^  employed 
until  contraction  is  secured.  The  subsequent  treatment  does  not  differ 
from  that  for  uterine  atony,  already  considered  in  coanoction  with 
po»t-partum  hsemorrhage. 


CHAPTER  XXXIII. 


RUPTURES  OF  THE  GENITAL  CANAU 

Rupture  of  the  iitftnis. — Etiology. — Putholcgirftl  Anfttomr. — Symptoms  and  rfioy- 
nosis. — Trefitmcnt. — Prophylaxis. — Treatment  after  nipture. — Rupluro  limilnl 
to  the  peritoneal  covering  of  the  uterus.— Perforation  from  prei«iire. — Laccm- 
tioiis  of  the  vaginal  portion. — Laceration  of  the  vagina.— l^aouratj on  of  the 
vulva. — Tluwinbua  of  tho  vulva  and  vagina. — Rupture  of  the  pelrio  artknda- 
tions. 

The  genital  canal  may  be  ruptured  in  any  portion  of  ibi  course- 
Thus,  lacerations  may  tnkc  place  through  the  perinacum  and  posterior 
vaginal  wall,  in  the  vesiibiilum.  iu  the  fornix  of  the  vagina,  in  tho 
cervix,  in  the  uteriia,  and  in  Llic  pelvic  urtiuulations. 

Rupture  of  the  Uterus. — Ruptures  of  tho  uterus,  for  the  moi-t  part 
at  leant,  fitart  from  the  lower  segment,  and  thence  extend  upward  to- 
ward the  body  luid  fundus,  or  downward  toward  tho  vagina.  They  are 
termed  complete  when  the  rent  extends  through  to  tho  abdoniiniil 
cavity,  and  incomplete  when  confined  to  cither  the  muscular  layers  or 
to  the  peritonaeum. 

Bandl  reported  10  cases  in  40,G14  labors  (1 : 2,137),  occurring  in 
nine  years  in  the  LyiJig-in  Iloapital  at  Vienna.  Jolly,  in  Paris,  found 
330  cases  in  783,741  labors  (1 : 3,403),  but  he  excluded  from  his  \ui 
lacerations  of  the  cervix.  Harris,  whose  authority  as  a  statistician  i*  of 
the  highest,  estimates  in  the  United  States  one  case  of  ruptured  uterus 
to  four  thousand  births.  I  found  47  deaths  from  this  e^iuse  recorded 
in  New  York  between  1867  and  1875  inclusive,  or  about  one  death  in 
six  thousand  labors.  But  it  is  liardly  probable  that  these  figures  rep- 
resent anything  like  the  actual  mortality;  for,  whereas  in  187"»  eleven 
deaths  wore  returned,  there  were  but  four  recordetl  in  18C7,  and  none 
in  the  years  1871  and  1872.  It  is  not  likely,  moreover,  that  Uie  47 
cases  include  any  other  than  spontaneous  n]])tures,  as  naturally  vor? 
few  physicians  are  brave  enough  to  record  as  such  ruptures  due  to 
violent  obstetric  manoauvres. 

liugonberger  estimated  the  mortality  from  ruptured  uterus  at  fl5 
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-'pt^^itent,  C.  Brnun  *  at  89  per  cent.  Their  etatistics  were  made  up 
from  hospiuU  rwrordB.  Jolly  reported  in  civil  practice  100  saved  in  580 
cji8L*s;  but  this  Harris  f  believes  to  be  too  favorable  a  showing,  as  tlio 
proportionate  loss  is  much  less  in  published  than  in  unpublished  eosos. 
Of  late  years  the  treatment  of  this  condition  has,  however,  furnished 
somewhat  better  results,  and  a  careful  study  of  the  circnmatancea 
which  favor  iU  jtroduction  is  capable  of  at  least  furnishing  the  ground- 
work of  a  rational  prophylaxis. 

Etiology.— Kupture  of  the  nterus  may  take  place  spontaneously  a* 
the  result  of  defective  resistance  offered  by  the  uterine  walls  to  the 
preaanro  of  the  ovum,  or  it  nniy 
owe  itfl  origin  to  some  external 
mcchaiiicjil  force. 

Kupture  of  the  fundus  is  a 
very  rare  exception.  It  may  take 
place  under  special  abnormal 
conditions,  as  in  the  ono-homod 
uterus,  in  iml)edded  myotnata, 
when  cicatrices  exist  as  the  re- 
sult of  previous  Cffisareau  sec- 
tion, and  in  retrograde  changes 
of  the  uterine  walls. 

It  is  the  great  merit  of  Bandl  I 
to  havo  shown  that  nearly  all 
rupture*  bcgiu  in  the  lower  seg- 
meutfUnd  are  preceded  by  an  al>- 
DorniHl  thinning  and  distention 
uf  that  portion  of  the  uterus  situ- 
ated  between  the  ring  which 
bean  his  name  and  the  os  ex- 
ternum. In  normal  labor  it  will 
be  remembered  that  during  a 
pain  the  fundus  and  hotly  thick- 
en, while  the  lower  segment  is 

stretched  by  the  ovnm.  So  long  as  no  obstacle  exists  which  hinders 
the  progression  of  the  ovum  or  the  fu-tns,  this  process  ends  in  the 
eooTeraiou  of  the  uterus  and  vagina  into  oT»e  continuous  canal.  In 
such  cases  the  contraction  ring  is  ofti'n  but  slightly  indicated,  and  is 
found  in  the  ncighborltixMl  uf  the  pelvic  brim. 

If,  however,  the  descent  of  the  fwtus  is  prevented  by  any  cause,  the 
reoistancc  of  the  ligaments  which  hold  the  ntenia  in  position  is  ovor- 

•  BnACic,  Irfhrt>iich  der  pesammt.  Gyniwk..  p.  699. 

f  n4iiHifl,  If  a  Woman  has  nqitiireil  her  UttTus,  what  shAJl  bo  Jodq  in  order  to 
save  her  Lituf  Am.  Jour,  of  Obet..  October,  1880. 

I  BiKDL,  UcbtT  Ruptur  dcr  QebArinultur,  Wieii,  1675, 


:'^. 


■i-w/ji 


riu.  SSS.— DIaicram  showing  dnngr.ixnts  thtnnlBf 
oC  tlttt  lowt>r  wynwot,  owloif  lo  lUv  noti. 
drsnuit  of  Ute  MAd  In  ooalrmuled  prlrki. 
(BaiiiU.) 
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come  by  the  retraction  of  the  fundus  and  body,  and  as  a  coaseqncnoe 
the  contraction  ring  is  withdrawn  upward,  the  lower  se^m^^nt  ii 
thinned,  and  in  fxtri'me  cases  nwirly  the  entire  uterine  eontenU  may 
occupy  the  distended  passive  inferior  segment.  Under  th^e  circum* 
stances  it  is  possible  at  times  to  detect  by  palpation  the  contraction 
ring  a  hand'a-breadth  above  the  pnbos,  or  even  in  the  neighborhood  of 
the  umbiUeus.  The  Btretching  of  the  tissues  is  most  pronouucod  in  the 
upper  portion  of  the  lower  segment,  diminishing  below  until  the  vagi- 
nal portion  is  reached,  which,  of  course,  is  not  subjected  to  tension. 

Now,  when,  lis  the  result  of  the  birth  of  any  considerable  p<irtion 
of  the  child  into  the  obstetrical  cervix — as  the  slretc^hed  lower  utenne 
segment  has  been  termed  by  Spiegelberg — the  tissues  of  the  latter 
are  distended  so  as  to  form  little  more  than  a  membranous  covering, 
the  conditions  which  threaten  rupture  are  established.  Thus,  contrac- 
tility is  impaired ;  with  each  recuiring  pain,  the  child,  driven  still 
farther  from  the  uterine  cavity,  increases  the  pressure  upon  the  already 
enormously  distended  lower  segment ;  gradually  the  thinned  tissaes 
aeparate ;  the  presenting  part  of  the  child  is  forced  into  the  op<'ni 
at  the  height  of  a  pain  complete  scpamtion  of  the  muscular  ti& 
•takes  place ;  the  peritonffium  is  lifte<l  up  from  the  underlying  tissue, 
and  fmally,  in  the  majority  of  cases,  is  torn  through,  permitting  the 
partial  or  rompiete  passage  of  the  child  into  the  peritoneal  cuvitj. 
The  emptied  uterus  tlien  contmcts,  and  the  expulsive  pains  cease.  The 
conditions  which  specially  lead  to  a  dangerous  attenuation  of  the  lower 
uterine  segment  are  the  pressure  of  a  hydrocephalic  head,  n  neglected 
shoulder  presentation,  and  where  the  descent  of  the  ciiild  is  hindered 
by  pelvic  contraction,  by  cicatricial  tissue  or  by  tumors  obstructing  the 
parturient  passage.  Rupture  is  favored  whenever  augmented  pressure, 
as  iu  lateral  obliquity  and  anteflexion  of  the  nlems,  and  in  trnnRTcree 
presentations,  is  brought  to  bear  upon  a  limited  areji  of  the  alre4uly 
ovcrdistended  tissues. 

There  are  very  great  individual  differences  in  the  distenaibilily  of 
the  uterine  and  cervical  tissues.  In  women  who  have  borne  many 
children,  rupture  may  occur  before  any  great  degree  of  stretching  luB 
been  reached.  In  the  case  of  which  the  posi~mvrirm  appearances  are 
given  in  Fig.  229,  spontaneous  nipture  occurred  in  the  tenth  preg- 
nancy. Labor  commenccfi  at  noon,  and  the  memhrane-s,  which  had 
begun  to  protrude  thrau/.'h  the  vulva,  broke  m>ar  midnight.  The  pains 
then  became  slow  and  feeble.  At  about  three  o'clock  in  the  morning 
sudden  collapse  occurred.  On  my  arrival,  thirty  minutes  later,  I  found 
the  pulse  scarcely  perceptible,  the  breathing  hurried,  and  the  extremi- 
ties cold.  As  the  head  was  well  down  in  the  ]>elvis,  I  applied  forceps, 
and  extracted  without  effort  a  dc^id  child  weiglting  ti'U  and  a  half 
pounds.  Previous  to  the  collapse  the  jmtient  had  felt  comfortable.  At 
the  moment  of  its  occurrence  a  distinct  snapping  sound  was  hoard  bv 


IL— Que  of  ruptuml  ut^rux  {Kntt^nr  ntrfAcpt-    a,  h^j  qf  ut^rm ;  b,  ring  of  Baedl ; 
c.  Uiruuibufi,  ■hlDinjt  Uiroucb'  thv  perttMUBUai. 

for  by  ftssumin^f  a  vulnerability  of  the  utorinc  tisauca,  and  probably  a 
clamping  of  the  unU^rior  lip  betwwn  the  licacl  and  the  pelvic  wall. 
On  the  other  hand,  so  groat  is  the  distcneibility  of  the  tissues  In 
&in  cases  that  the  Uvtus  may  pass  entire  from  the  utenis  into  the 
iTity  of  the  obstetrical  cer\nx  without  laceration  ensuing. 

liandl   fonnd  that  of  54'J  caees  of  rui)turo  but  aixty-fonr  were  in 
primipane.    Their  preponderance  iu  multipara}  ia  for  the  moat  part 
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the  result  of  tlie  laxity  of  the  roniid  and  Interal  ligaments  of  ihe 
utorus,  which  olTcr  ut^conlingly  but  slight  resistance  to  tho  rooeanon 
of  the  contraction  ring;  of  the  stretched  condition  of  the  alMlomiunl 
parietcs,  which  permiUt  obliquities  and  anteflexion  lo  Uike  phice;  anil 
of  the  separation  of  the  recti  muscles,  which  interfere*  with  the  use  of 
the  abdominal  compress. 

Of  course,  the  loaa  of  vitality  over  limited  areas,  resulting  from  th« 
compression  to  which  the  uterine  walla  are  frequently  subjected  in 
deformed  petvos,  enhances  the  disposition  to  rupture.  It  is  likewiM 
obvious  that  the  existence  of  extreme  cervical  distention  should  noi 
bo  overlooked  in  crises  where  operations  are  rendered  necessary.  The 
old  prejudice  against  all  operations  within  the  uterine  cavity  while 
the  cer>'ix  is  undilatcd  is  bo^d  in  great  meiisure  upon  the  real  danger 
of  Ueeration  which  proceeds  from  the  association  in  many  cases  of  the 
foregoing  coiuliiion  with  difficult  labor. 

Pathological  Anatomy.— Uupture  may  occur  in  any  point  of  the 
obstetrical  cervix.  More  commonly  it  takes  place  uihju  the  side. 
Owing  to  the  right  lateral  obliquity  of  the  uteruB,  and  the  greater 
frequency  in  shoulder  presentations  of  head-left  jxiBitions,  the  left  side 
is  oftener  affected  than  the  right.  Tiie  laceration  may  ft)llow  anv 
direction.  Longitudinal  tears  occur  usually  in  shoulder  prewutu- 
tions,  or  where  the  head  is  of  disproportionate  size;  tho  circ^ular  rcutj 
are  for  the  most  part  limited  to  generally  contractetl  pelves.  The 
combination  of  a  transverse  with  a  longitudinal  tear,  tho  two  mcctinfr 
at  a  right  angle,  is  not  uncommon.  It  has  been  maintained  ou  theo- 
reotical  grounds  that  spontaneous  rupture  is  arrested  by  the  contnictiou 
ring.  This  is  certainly  the  nile  where  there  has  been  no  art  interven- 
tion, but  cases  reported  by  myself  and  others  show  that  exceptionally 
the  rent  may  extend  through  the  ring  to  the  fundus  when  there 
has  been  no  interference.  When  the  uterine  walls  possess  nnn^nat 
distensibility,  a  laceration  may  take  place  in  the  peritonwum  while 
the  muscular  structures  remain  intact.  Again,  in  some  cases,  ow- 
ing  to  an  excessive  elasticity  of  the  peritonaeum,  the  latter  does  not 
give  way  even  wlien  the  child  has  partially  escaped  from  the  ut«rine 
cavity.  These  incumplcto  ruptures  are  more  likely  to  occur  upon  the 
sides  of  the  uterus,  at  the  site  of  the  folds  of  the  broad  ligament, 
though,  owing  to  the  relatively  loose  attachments  of  the  pcritonsum  at 
the  lower  segment,  incomplete  ruptures  are  not  necessarily  confined  to 
these  points.  The  peritoneal  wound  is  usually  more  extensive  tlmn  the 
uterine,  hut  this  rule  has  its  exceptions.  When  the  i>eritona;um  is  laU* 
in  giving  way  the  opening  may  be  of  snudl  dimensions. 

Some  separation  of  the  peritoniieum  from  the  imderlying  structurw 
is  usually  found  in  the  neighborhood  of  the  rupture.  Its  extent  is 
dependent  upcm  the  degree  of  tension  to  which  the  membrane  was 
subjected  before  laceration  took  place.     At  the  body  of  tho  uterus  th* 
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cloee  connection  betweon  the  jwritonseum  and  the  exttirnul  muscular 
Uyer  renders  u  separation  at  that  jxiint  an  impoBsibilit}'. 

In  the  case  ropreseuttHl  by  Fig.  229  the  peritonaeum  was,  on  the 
other  hand,  disserU'd  away  anteriorly  by  effused  blood  as  far  a^  the 
nmbiUcuis.  Ua;matomuta  are  the  rule  in  incomplete  rupturofl;  in 
i<ompIcte  ones  they  arc  also  found  in  eases  whoro  the  peritonaeum  has 
boun  \&te  in  giving  way — i.  e.,  after  a  cavity  of  considerable  size  has 
been  formed  by  it^s  detjichment.  The  borders  of  the  laceration  are 
nigged.  The  body  of  the  uterus  rises  high  up  in  tho  abdominal  cavity, 
and  is  inclined  to  the  side  opposite  to  that  at  which  tho  rupture  has 
taken  plM<re. 

Symptoms  and  Diagnosis. — The  occurrence  of  nipture  may  often- 
times be  foreseen  and  guarded  against  by  the  early  recognition  of  ex- 
cessive cervical  distention.  The  development  of  the  latter  is  possible 
in  any  e*se  of  obstructed  labor.  Unless  the  abdominal  walls  are  very 
tbick*  the  boundary  between  the  firm,  hard  body  of  the  uterus  and 
the  thinned  lower  segment,  in  the  form  of  a  transverse  or  an  obli<)ue 
furr«>w,  may  be  nuide  out  by  palpation  through  the  abdominal  walls. 
Upon  the  sides  the  round  ligamentis,  even  between  the  puius,  have  the 
feel  of  tense  cords.  Usually  the  strcU^hiug  of  tho  C4?rvix  is  asstjoiatett 
with  violent  i)ain,  with  iucreosed  rapidity  of  pulse,  and  an  anxious 
exprosition  of  countenance.  ^ 

If  rupture  occurs,  the  uterus  inclines  to  theoppoeite  side,  the  present- 
ing part  recedes,  and  often  vomiting  set*  in.  When  the  rupturt^  takes 
pUoe  gradually,  violent  manifestations  are  exceptional.  The  pains  even 
then  may  continue,  and  force  the  foetus  into  the  abdominal  cavity. 

In  cases  of  sudden  rupture  the  pains  cease  instantly,  and  symptoms 
of  colhifwe  usually  make  their  ajtpearance.*  Vomiting,  prostration,  the 
cool  skin,  the  rapid  pulse,  the  drawn  features,  all  point  to  internal 
hflBmorrhage  and  shock.  Blood  flows  from  the  vagina,  and  the  present- 
ing part  recedes  from  the  pehic  brim. 

Certainty  in  diagnosis  is  reached  when  the  uterns  upon  palpation 
IS  found  to  be  enipty  and  the  outlines  of  the  child  can  be  made  out 
through  the  abdominal  coverings.  If  rupture  takes  place  aft«r  the 
presenting  i>art  has  become  fixed  in  the  jiclvis,  internal  exploration  is 
often  out  of  the  question  previous  Ut  the  birth  of  the  c)iild.  Usually, 
however,  the  existence  of  tlie  rent  is  eoisily  made  out  by  the  examining 
luUld. 

•  I  employ  here  tho  term  "iistially "  bocftusu  in  one  instance  a  pAticnt  ww 
broiif^ht  to  tho  BcUeriie  IIti«pital  in  a  fairly  gtwd  condition.  On  exnitiinalion  [ 
fnuml  the  child  in  ihc  uterine  cavity,  but  the  head  hod  rccedrd.  and.  to  my  mirpriw). 
my  hiind  [ULved  through  a  large  rent  to  tho  inlt^tlncs.  Winekcl  (Ijehrbuch  iWr 
Gcburtshltlfe,  p.  5(13)  ascribes  sudden  symptoms  nf  i-ollapM'  (o  tho  direct  introduc- 
tion of  Urge  quonlitteo  of  poison  germs  into  the  abiloniinal  eavily,  whcrefta  in  ewra 
of  traumatism  without  myi^osis  the  result  depends  upon  tho  luddetmets  of  the  oo- 
currenoe  and  the  quantity  of  bluod  lost. 
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Tho  passage  of  the  <;liil(l  tlirough  the  opening  into  the  ubdominal 
cavity  is  U8uul ;  but  to  this  rule  there  are  exceptions.  I  have  aeeu  tiirw 
cases,  two  complete  and  one  incomplete,  where  tho  child  remaiutxl 
vithin  the  uterus  in  spite  of  tlie  existence  of  extensive  laceration- 

The  symptoms  of  incomplete  nipture  are,  at  the  time  of  ita  occnr- 
rencOf  of  less  severity  than  tho  foregoing.  The  pain  and  coLUpae,  tho 
coasution  of  uterine  contruotions,  and  the  rece^ion  of  tho  presenting 
part  are  usuiilly  absent  Often  the  rupture  may  have  existed  for  some 
time  without  appreciable  phenomena  pointing  to  ite  existenoe.  The 
fnyjucut  pulse  is  tho  most  constant  sigu.  As  incompiete  ruptures  have 
almost  always  a  lateral  situation,  large  voaaels  are  apt  to  be  iujared  and 
the  internal  ha^morrhiigc  to  be  profuse. 

In  rare  cases  subpcritoueal  eniphysema,due  to  the  entrance  of  air  or 
gases  arising  from  putrefaction,  may  ho  recognize<i  by  the  hand  or  by 
the  ear  on  the  anterior  surface  or  upon  the  sides  of  the  uterus,  and  ex- 
tending sometimes  into  the  iliac  regions. 

Treatment— Prophylaxis, — In  view  of  the  serious  prognosis  in  case* 
of  uteriue  rupture,  the  question  of  prophylaxis  is  one  of  peculiar  in- 
terest and  importance.  Tho  outcome  of  BandPs  demonstration  regnnl- 
ing  the  etiology  of  tho  accident  is  to  place  iu  a  clear  light  the  responsi- 
bility of  the  physician  for  its  oocurrcncc.  If  it  can  not  always  be 
foreseen  and  prevented,  there  is  no  excuse  for  the  accident  when  the 
dovolopment  of  the  recognizable  conditions  which  lead  to  it  is  over- 
looked, or  whore  palpable  warnings  are  neglocte*!. 

In  multipuraj  with  contracted  i>elve3,  where,  as  a  consequence  of 
previous  pregnuncies,  the  ligaments  arc  lax  and  the  lower  segment  is 
soft  and  distensible,  it  is  desirable,  so  soon  as  the  child  is  viable^  to 
induce  premature  labor,  nnd  thus  to  diminish  tlio  disproportion  Iw- 
twiHiu  the  head  and  the  pelvis. 

If  the  conditions  described  by  Baudl  begin  to  develop  during  labor, 
lateral  obliquities  should  be  corrected,  either  by  placing  tho  jwtient 
upon  the  side  to  which  the  presenting  part  is  turned,  or  by  fixing  tho 
uterus  with  compresses  and  a  bandage  in  the  median  line.  In  hydro- 
cephalus, puncture  should  be  resorted  to  at  an  early  jwriod. 

If  the  i-ece^ion  of  the  body  of  the  uterus  continues,  and  the  head 
is  movable,  version  should  bo  performed,  provided  always  tliat  it  oiu 
be  accomplished  without  violence.  In  the  introduction  of  the  hand, 
every  jwiins  should  be  taken  to  correctly  apjireciate  tho  additional 
strain  to  which  tho  cervical  tissues  are  subjected.  When  an  extremity 
has  been  seized,  and  tractions  are  maile,  the  contraction  ring  which 
separates  the  body  from  the  lower  segment  interferes  alike  with  the 
descent  of  the  breech  and  the  ascent  of  the  head  into  the  fundus.  If 
rude  force  is  employed,  the  inoreased  pressure  that  temporarily  ia  ex- 
erted upon  tho  side  of  tho  cervix,  which  is  bulged  by  the  presenting 
part,  cau  easily  give  rise  to  rupture.    To  avoid  any  uunec«68»ry  strain 
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daring  Tersion,  conn  tor-pressure  eliould  he  made  otct  the  fundua  of 
the  titeras  by  ft  trained  assistant,  whrle  the  operator  controls  the  direc- 
tion of  the  heftd  bv  means  of  his  free  hand  laid  upon  the  abdominal 
wuU. 

If  the  head  is  fixed  in  the  jJelvis,  the  forceps  is  usually  avaihiblo. 
If,  however,  the  head  is  movable  and  version  contra-iudieated,  the  for- 
ceps is  not  likely  U>  help  the  child,  and  is  nearly  eertaiu  to  injure  the 
mother,  in  a  few  eases  it 
is  possible  to  press  the  head 
into  the  jwlvis  by  force 
exerted  with  the  two  hands 
from  above  the  pubes. 

If  craniotomy  becomes 
uecessary,  Baudl  advises 
seizing  the  head  in  the 
forceps  before  using  the 
]>erforator,  as  even  mod- 
erate prc^nrc  upward  in 
the  tense  state  of  the  cer- 
vix may  lead  to  laceration. 

In  neglected  shoulder 
presentations,  pains  should 
be  taken  to  ascertain 
whether  the  child  is  living 
before  performing  version. 
This  can  at  times  be  ac- 
complished by  i>a8sing  the 
hand     upward     near     the 

ahonlder  and  feeling  for  pult»tiona  of  the  cord.  In  all  extreme  coscii, 
the  continued  retrac^tion  of  the  utema,  by  limiting  the  placental  area, 
\A  apt  to  pruiluce  fetal  asphyxia.  If  the  child  is  living,  the  conditions 
are  usually  such  that  version  can  still  Im;  performed,  providetl  care  bo 
taken  at  the  same  time  to  press  the  head  from  without  toward  the 
uterine  axis.  Excessive  distention  of  the  cervix  develops  much  mora 
slowly  in  primipanc  than  in  women  who  have  had  previous  winfine- 
ments.  If  the  child  is  dead,  or  where  version  is  inipructicabte.  decapi- 
tation should  \w  employed  to  relt^ase  the  patient  from  further  danger. 

Treatment  after  the  Ooourrenoe  of  Rupture.— If  nipturc  is  sus- 
pected to  have  taken  place,  the  child  should  l)e  delivered  without  de- 
lay. The  moans  of  deliver}'  should  be  wiected  wilh  the  view  to  enlarge 
the  opening  as  little  as  possible.  In  vertex  presentations,  if  the  diag- 
nneis  is  elear,  it  is  advisable  to  perforate  an<l  extract  with  the  cranio- 
clast,  lis  the  child  is  rarely  born  alive  where  rupture  has  taken  place. 

If  the  head  only  has  passed  through  the  rent,  if  the  os  is  dilated, 
and  if  the  feet  are  felt  near  the  pelvic  brim,  the  withdrawal  of  the  child 


Fia.  SSO.— Retraction  in  a  oaw>  of  ilioultW  preiFDtatuia. 
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hy  version  is  usually  effected  without  difficulty.  If,  however,  the  peJ- 
vic  contrantion  ia  extreme,  if  the  cervix  is  rigid,  or  if  so  large  a  portion 
of  tiie  fcetua  Itafl  pafweil  into  the  peritoneal  cavity  timt  itji  wiihdrawil 
is  liable  to  iiierejijso  the  size  of  tlie  lauenition,  it  is  doubtluiiti  h-tler  to 
incise  the  abdomen  at  the  linea  alba,  and  deliver  tlu*ough  the  artificial 
opening.  There  ia  not  only  lees  shock,  but  the  o]>cning  into  the  nb- 
domen  enables  the  operator  to  remove  effused  blood  and  amiiioticr  finid 
from  the  peritoneal  eavity.  Still,  the  not  uncommon  irnprf?Btfion  that 
the  rupiiuvd  uterus  furnisher  a  promising  field  for  alMlominnl  surgery 
does  not  take  into  account  that  in  many  of  the  cases  whore  laparotomy 
is  cloarly  indicated,  the  patient  is  practically  moribund.  The  employ- 
ment of  the  suture  to  close  the  uterine  wound,  in  view  of  receut  Cax^ 
rean  suceessps,  sounds  reasonable;  hut  it  must  be  remembered  that, 
with  ragged  borders  infiltrated  with  blood,  with  the  stripping  of  the 
peritonienm,  and  with  air  or  giLscs  sometimes  infiltnited  into  the  sub- 
peritoneal connective  tissue,  the  conditions  for  union  are  in  no  wi« 
comparable  to  those  which  exist  when  a  clean  incision  is  miule  into 
a  perfeutly  normal  muscular  orgau.  However,  in  the  coses  gatheivd 
by  Uarris  for  the  United  States,  there  were  5'S\\  per  ceut  of  recov- 
eries. 

The  supravaginal  amputation  of  the  uterus,  with  suture  of  the  ptn- 
tonreum  below  the  ligature,  promises  fairer  results,  though  the  deep 
BJtuutiou  of  the  tear  makes  it  difUcult  to  secure  a  healthy  pedicle. 
Godson  colleete<i  seven  cases,  all  of  which  terminated  fatally,  but  more 
recently  Slavjausky*  Krassowsky-Ualbertsma,  Mermaun,  FonUno,  ('<*, 
Wiedow,  and  Kchrer  luive  each  reported  a  recovery  under  seemingly 
despemte  conditions.* 

If  the  abdomen  is  opened,  even  when  hesitation  is  felt  about  the 
deep  suture  or  ablation,  there  should  be  none  concerning  the  em- 
ploymeut  of  the  peritoneal  snture,  by  means  of  which  the  complete 
rupture  is  converU'd  into  an  incomplete  one  with  it^  more  favorabW 
prognosis. 

When  tlio  child  can  be  removed  by  the  natural  iiassages  withtmt  an 
increase  of  the  laceration,  and  the  latter  ia  confined  to  the  lower  s^- 
ment,  iu  all  ca3e3  where  rupture  is  incom])lete,  or  where  the  anoer- 
taiuty  as  to  the  extent  of  the  injury  leads  the  physician  to  shrink  from 
abdominal  section,  clots  in  the  vicinity  of  the  opening  should  he  n-- 
moved  by  the  hand,  firm  coutractionfi  should  be  excited  by  manual 
pressure,  and  every  pains  should  be  taken  to  secure  by  irrigation  an 
antiseptic  condition  of  the  geniud  tract. 

As  death,  when  not  due  to  shock  or  h.Tmorrhage,  is  most  frequently 

the  result  of  septic  changes  in  the  retaine<l  fluids,  ff /Won  drainage 

ought  to  prove  an  essential  aid  to  treatment.     The  correctness  o(  this 

precision  has  been  realized  by  successes  obtained  through  its  iustru- 

•  Vidt  paper  by  H.  C.  Coc,  M.  D„  Med.  Il«conl.  Not.  S,  1880. 


mentality  by  Frommel,*  5tosbach»  Graefo,  Folsenreinh,!  Heoker^J  and 
Mann."  The  plan  recomniendwi  by  the  latter,  based  upon  tlio  experi- 
ence of  Oustav  Hrautrti  clinic,  consists  in  taking  a  largo-sized  piece  of 
(iniiiiuge  tubing,  and  bending  it  in  the  raiddle,  so  as  to  leave  the  ex- 
trt*mitied  of  equal  length.  A  large  opening  should  then  be  made  at  the 
arch,  which  is  to  be  introduced  through  the  point  of  rupture,  and  the 
descending  hranches  of  tlio  tube  should  be  fastened  together  to  prevent 
the  formation  of  a  bridge  of  tissue  between  them  during  the  process 
of  healing.  The  upper  end  of  the  drainage  apparatus  should  be  {Missed 
from  a  hulf*iuch  to  an  inch  beyond  the  torn  borders  of  the  uterine 
wound,  and  the  lower  ends  stitched  with  silk  to  the  posterior  comniis- 
Burw.  Over  the  vulva  and  the  apparatus  there  should  be  plac04i  an 
antiseptic  dressing,  which  should  bechauge<l  several  times  tiaily.  After 
the  first  four  or  five  days,  by  which  time  it  may  bi-  assumed  that  pro- 
tective adhesions  will  have  formed  in  the  neighborhood,  a  regular  irri- 
.tion  of  the  wound  with  a  two-per-cent  solution  of  carbolic  acid 
should  be  carried  out,  with  a  view  to  prevent  u  septic  poisoning  from 
the  decomposition  of  the  pus  and  the  lochia. 

More  recently,  in  the  disoussion  before  the  (teburtshuIHich  G}mnekolo- 
giflchon  Oesellschaft,!  of  Vienna,  it  was  recommendtni  to  secure  drain- 
age, either  as  above,  by  nibber  tubing,  or  by  means  of  lamp  \yicking 
(fifty  threads)  prepared  with  iodoform,  while  the  vagina  was  loijsely 
packed  with  iodoform  gauze.  Drainage  should  be  supportoii  by  every 
moans  calculat*?d  to  maintjiin  uterine  contractions  and  check  hwmor- 
rhage.  These  objects  are  best  secured  by  manual  compretssion  of  the 
ntcnis,  either  with  or  without  conjoined  pressure  of  the  aorta,  to  l>e 
continued  if  necessary  for  hotira.  Before  leaving  the  patient  a  gtw\- 
uated  compress  should  be  placed  around  the  uterus,  to  nuiintaiu  t\rin 
uterine  contractions,  or,  wliat  I  regard  as  preferable  in  these  and  analo- 
gous cases,  a  nihlwr  water-bag,  which  adjusts  itself  to  the  contour  of 
the  uterus  and  is  hardly  less  effective  than  the  hand  itself. 

In  the  Vienna  discussion  alluded  to  Ur.  Fleischman  stated  that  in 
eighteen  cases  of  anterior  rupture,  five  of  whicli  had  Ix'en  treated  by 
drainage,  all  diiMl ;  whereas,  of  fourteen  cases  of  posterior  rupture,  of 
five  treated  by  drainage  all  recovered. 

In  certain  of  the  reported  cases  of  recovery  where  drainage  was  em- 

*  Frohxel,  Zur  Aetiolngie  unJ  Thunipiti  der  Uluruaruptur,  Ztschr,  f.  Uobunsli, 
und  r>yiiiu-k.,  lid.  v.  Heft  % 

t  FcLsESREica,  Beitmg  Eur  Tbernpie  der  Utcrusruptur,  Arch.  f.  Gynaelt.,  \U\. 
xvii,  llofi  A, 

t  HEcitKa.  rentralbUtt  f.  Gyniiok..  1881.  No.  x. 

•  Hakn,  riiriiratblntt  f.  (Jynnck..  1881,  Ko.  ivi.  OrainapP  in  the  tauwa  rcfcrrwl 
to  WRH  (•mployml  in  muijiIeU*  as  well  as  iit  incomplele  ruplnix-*.  The  triumfih  of 
the  prinoipio  of  dminaf^  is  tH?*t  dcmoii-itrsted  t>y  the  Inct  ilmt  in  most  uf  ibe  eases 
gastrotomy  wivh  (■ontm-tnilirnteil  by  reasou  of  excessive  ithoclc. 

I  Silzung'u  Uerichtc,  1888,  No.  9. 
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ployed  an  opening  was  let  in  the  iiterino  wall  commnnioating  with  an 
odjucc'ut  tiui:  formed  fitlier  by  the  folds  of  the  brood  ligament  or  by 
false  membiunes  which  ]K>rsiBted  after  the  removal  of  tlio  drt'ssingg. 
Rupture  limited  to  the  Peritoneal  Covering  of  the  Uterns.— Thia 

very  raru  form  roquirts  but  brief  mention.  In  all  but  U-n  cfmen  have 
been  reported.  It  occurs  under  apparently  normal  conditions,  without 
premonitory  symptoms.  It  is  supposoil  to  bo  due  to  deficient  eUaticity 
of  the  peritoneum,  arid  may  take  place  during  cither  pregixancy  or 
labor.  Death  in  the  known  cuaea  resulted  from  internal  hajniorrhage. 
from  peritonitis,  or  from  shook  (Spiegelberg). 

Perforation  from  Pressure. — In  studying  the  influence  of  the  con- 
trafit*Ml  pelvis,  we  have  already  had  occasion  to  consider  the  origin  nf 
circumscrilHtd  losses  of  substance  in  the  uterus  due  to  the  pressure  of 
the  pelvic  walls.  In  the  present  connection  it  is  only  necessary  to  state 
that  they  are  more  fre(|uently  followed  by  recovery  than  the  ruptures, 
in  favorable  nase-i  exu<lation  cloning  the  opening  and  the  necrosed  tissue 
passing  away  t.hrough  the  vagina. 

Lacerations  of  the  Vaginal  Portion  of  tlie  Gervlx.—Laceratioas  at 
the  OS  externum  of  moderate  oxtont  are  the  nearly  comitunt  concomi- 
tant of  physiological  labor.  The  "show "of  monthly  nurses  consiatB 
of  mucus  tingeil  with  blood  furnished  from  the  slight  tears  which  are 
prodnoed  during  the  pjiasage  of  the  head  through  tlie  cervical  orifice- 
At  times,  however,  these  lacerations  may  assume  a  pathological  impor- 
tince,  reaching  upward  to  the  vaginal  junction,  or  oven,  in  extreme 
c^iHCH,  stretching  outward  through  the  upper  portion  of  the  vagina. 
At  the  time  of  their  occurrence,  they  give  rise  to  no  special  symptoms. 
After  the  birth  of  the  child,  they  may  become  the  source  of  pttnt-par' 
turn  haemorrhage,  or  they  may  interfere  with  involution,  and  during 
childbed  exp^jse  the  patient  to  the  risks  of  infection.  In  afti-r-life  thev 
furnish  the  fonndation  of  a  mnltitnde  of  uterine  disorflera  (Emmet). 
They  occur  most  frequently  in  primiparae,  eajwcially  elderly  ones;  in 
oedema  of  the  cervix;  in  cases  whore  the  anterior  lip.  pushed  downward 
by  the  occiput,  is  cavight  between  the  head  and  the  pubic  walls,  and 
thus  ia  prevented  from  retrat^ting  ainiultaneously  with  the  posterior 
lip ;  and  as  a  consequemro  of  ohstotrical  operations.  Severe  lacerationB 
extending  above  the  vaginal  junrtion  are  most  frequently  prmUiced  in 
pelvic  deliveries,  where  the  head  is  extracted  by  force  through  an  imper- 
fectly dilated  oa. 

Moat  commoniy  these  lacerations  follow  a  longitudinal  direction. 
In  rare  caaea,  where  there  ia  extreme  rigidity  of  the  os  externum,  or 
whereafter  the  escape  of  the  amniotic  fluid,  the  head  distemls  the  an- 
terior lij)  without  pressing  ujion  tlio  oe,  a  transverse  rent  may  occur 
through  which  the  child  may  pass.  Sometimes  a  longitudinal  toar  may 
be  combined  with  one  running  transverstdy,  the  Up  then  hanging  by  a 
pedicle  to  the  uterus,  or  the  entire  lip  uuiy  ho  torn  off.     laolated  caaea 


RUPTURES  OF  THE  GENITAL  CANAL. 


621 


of  so-called  annular  laceration  have  been  reportcil,  where  the  transverse 
rent  luu  exteinieil  iliroiigh  the  whole  vaginal  portion,  so  that  the  lower 
segment  has  been  iletached  in  the  form  of  u  Hug.  In  thetie cases  heem- 
orrhagea  very  rarely  if  ever  occur. 

In  addition  to  the  ordinary  principles  which  ehonld  govern  the 
management  of  every  labor,  Bandl  lays  great  stress  upon  the  jntshing 
up  of  the  confined  anterior  lip  as  an  important  propliyla^-tic  measure. 

Hfemorrhajfc  due  to  cor\'ical  laceration  should  he  controlled  by  clos- 
ing the  rent  with  silver  or  catgut  sutures.  In  view  of  the  bad  light  by 
which  the  operation  has  usually  to  ho  i>erformt*d,  the  suggestion  of 
6chroeder,  to  draw  the  cervix  with  the  volsella  forceps  outside  the  vulva, 
while  an  assistant  pushes  the  uterus  down  into  the  pelvis  from  above,  is 
worthy  of  being  borne  in  raiud.  With  the  woundwl  parts  thus  exposed, 
the  reparative  operation  advocated  pre^nts  scarcely  appreciable  difficul- 
ties to  even  the  least  surgical  of  attendants. 

If  no  hemorrhage  occurs,  cervical  lacerations  are  rarely  recognized 
except  by  physicians  who  tjike  pains  to  invariably  investigate  the  post- 
partum  c«miition  of  every  patient.  As  a  rule,  with  strict  antisepsis 
they  heal  rapidly  during  involution.  Ncverthelesa,  it  is  ray  present  cus- 
tom to  I'lose  all  extensive  lacerations  with  a  continuous  catgut  suture. 
After  the  expulsion  of  the  pK-w-onta  the  ojwration  is  easy,  is  devoid 
of  risk,  and  is  followed  by  s{)eedy  union  of  the  torn  surfaces.  For 
the  gynan^ological  expert  Wit  recommends  the  passage  of  the  sutures 
without  the  aid  of  the  s|)ccuh)m,  by  the  touch  alone.  This  he  wconi- 
plishes  by  means  of  a  nee<lle  seir.cd  at  right  angles  with  a  long-handled 
needle  holder.  The  needle  he  passes  first  tiirough  the  anterior,  and 
then  through  the  posterior  lip,  under  the  guidance  of  two  fingers  of 
the  left  hiind,  while  the  fnuduN  is  depn-sswl  by  un  assistant  from  above. 
Traction  upon  the  first  suture  materially  aids  in  the  introduction  of  the 
others. 

Laeerations  of  the  Va^na- — Vaginal  lacerations  vary  in  gravity 
oocording  to  their  extent  and  position.  In  the  npper  part  of  the  canal 
they  are,  as  a  rule,  continuous  with  ruptures  begun  in  the  uterus 
or  in  the  vaginal  portion.  In  contracted  jjelves,  where,  owing  to 
excessive  retraction,  the  head  fills  the  vagina  without  entering  the 
pelvic  brim,  isolated  lacerations  of  the  vagina  may  follow  the  same 
general  causes  as  tlutM;  which  give  rise  to  rupture  of  the  uterus.  Per- 
haps the  most  comnK>n  vaginal  lesion  is  that  produced  by  the  un- 
guarde<l  hlades  of  the  fon-cps  when  applied  diagonally  in  place  of 
directly  to  the  sides  of  the  childV  head. 

In  the  lower  portion  of  the  canal  these  lacerations  heal  speedily 
without  serious  symptoms,  provided  cleanliness  he  maintained  from  the 
iirstt  Lacerations  of  the  fornix  only  are  of  great  importance  on  ac- 
count of  their  proximity  to  the  |>eritoniEum,  and  because  of  the  exposure 
of  the  parametrium  to  septic  Absorption.    The  immediate  closure,  there- 
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fore,  i)f  these  rents  with  silver  Riituros  ought  to  he  attempted.     Owing-' 
to  the  laxity  of  the  tissues,  the  difficulties  of  rcflching  the  wound  are 
uot  excessire,  while  tlic  dangers  to  bo  forestalled  arc  of  a  ]>eculiarly 
threatening  elianictcT. 

The  origin  und  nature  of  fistulous  comronuic-ationa  with  tbe  blad- 
der and  the  rectum  have  already  been  considered  in  connectiou  with 
the  pathology  of  labor.  Kesulting  for  the  most  part  from  uccroaia 
due  to  pressure,  they  are  rarely  the  immediate  sequela*  of  childbirth, 
the  sloughing  of  the  dead  tissue  taking  place  during  the  course  of  the 
puerperal  period.  The  treatment  in  such  cases  belongs  properly  to 
the  domaiu  of  gynaecology.  The  closure  by  suture  is  only  available  as 
a  plan  of  treatment  in  case-s  whore  complete  laceration  throngh  tlu* 
tissues  into  the  neighboring  organs  takes  place  during  labor,  as  the 
consequence  of  nidoly  perfc^rmed  obstetrical  operations. 

Lacerations  of  tlie  Vaginal  Orifice.— Owing  to  the  small  size  of  the 
vaginal  oritii'o,  tears  through  the  mucous  membrane  and  erosioiianf 
the  vulva,  umJ,  in  primiparie,  the  nipture  of  the  frenulum,  are  to  be 
accounted  as  the  almost  inevitable  consequences  of  chiklbirth.  They 
are  the  principal  cause  of  the  external  soreness  experienced  after  labor. 
In  healthy  localities  they  heal  rapidly,  and  are  of  but  trivial  impor- 
tance. Of  greater  moment  are  deep  perineal  lacerations  and  tho«t*  of 
tlie  vestibuluin. 

Lacerations  of  the  Vestibulum. — Tears  limited  to  the  mucous  mem- 
brane are  usually  fuund  afU-r  labor  at  the  sides  of  the  cliUiris.  In 
exceptional  caises  these  tears  may  involve  the  underlying  erectile  tissu 
(bulhs  of  the  vetstibule),  and  become  the  source  of  profuse  or,  wheiil 
overlooked,  even  of  fatal  haemorrhage.  The  blood,  which  may  W 
either  venous,  arterial,  or  of  mixed  origin,  spurt*  in  jotA  or  oozes 
from  a  soaked  sponge.  The  recognition  of  the  lesion  is  eaay  nj 
inspection.  It  should  always  be  thought  of  as  a  ]iossible  cause  of  pwt- 
pnrium  h.'emorrhage  in  ever}'  ctise  whore  the  flow  continues  after  the 
contraction  of  the  uterus. 

The  blooding  may  be  temporarily  arrested  by  j»ressing  the  ti.ssaes 
with  the  finger  against  the  inner  surface  of  the  pubic  bones  until 
the  expulsion  of  tbe  placenta.  Ligatures  to  the  bleeding  vessel*. 
owing  to  the  complexity  of  the  structures,  are  of  no  avail.  In  slight 
coses  a  stream  of  cold  water  is  a  sufiicient  hemostatic.  In  otbcnt, 
the  bleeding  requires  to  l)o  checked  by  one  or  two  deep  sutures 
introduced  so  a&  to  bring  the  torn  surfaces  into  apposition.  If  the 
bleeding  appears  to  come  from  one  or  two  pointa,  the  //I'liww  h^mmtn- 
iiques  arc  of  service.  Stvptica  and  astringents  are  usually  effective, 
but  they  possess  the  drawback  of  augmenting  the  pain  and  sikreness. 

Lacerations  of  the  PerinsBtim.— In  the  chapter  upon  tho  ?b(anage- 
ment  of  Normal  Labor,  the  nature,  origin,  and  prevention  of  perineal 
lacerations  have  already  been  considered.     The  diagnosis  is  made  by  u 
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rarefiil  inapoction  of  the  genital  organs  after  delivery.  The  extent  of 
thi!  lesion  is  etiiimated  by  iucludtng  the  rocto-VHginal  septum  betwoen 
lUv  tliuml)  and  index-finger. 

The  tn.'utnient  of  perineid  laoemtion  consistA  either  in  keeping  tlio 
woman  in  bod  until  the  wounded  surfaces  cicatrize,  or  iu  bringing  the 
parts  into  apposition  by  means  of  sutures,  with  the  intent  to  securo 
primary  union.  The  first  plan  is  sufficient  if  the  wound  be  of  slight 
extent.  If,  however,  the  rupture  extends  to  the  sphincter  ani,  and 
involves  the  entire  perineal  body,  the  vagina  is  left  without  supjwrt, 
reotoot'le  or  cyatoi^elo  ensues,  the  uterus  sinks  downward  and  becomes 
displaced  backward,  and  in  the  end  prolapsus  in  apt  in  result.  If  the 
aphiuctcr  ani  and  the  recto-vaginal  wall  are  involved,  inability  to  re- 
strain ibe  bowela  ailds  to  the  dirK!omf<irt  of  the  patient.  Tliis  sequence 
of  symptonw,  so  familiar  to  gjiifficologists,  forms  an  urgent  plea  for 
the  resctrt  to  surgical  means  to  n^puir  the  injury.  Oidy  a  very  credu- 
lous person  really  believes  Unit  lie  has  witnessed  union  by  first  iuteu- 
tion  in  extensive  ruptures,  as  the  result  of  tying  the  knees  together 
and  enjoining  rest  uj^w  the  side.  The  action  of  the  traTisversi-jHjri- 
niti  muscles  tends  to  dniw  the  torn  surface  apart  Moreover,  tho 
oeoesdity  of  separating  the  knect;  in  passing  urine,  and  to  enable  the 
nurse  to  cleanse  the  genitalia,  makes  it  impossible  to  keep  them  iu 
contact  for  any  lengthened  period. 

To  the  immofliate  operation  there  is  no  valid  objection.  It  is  not 
difficult,  it  is  not  extremely  painful,  and  its  performance,  its  a  rule, 
diminishes  the  risks  of  infection  and  shortens  the  pueqwral  period.  It 
ia  true  that  tho  objeiTt  aimed  at  may  not  l)e  attained.  If  labor  has  been 
conducted  in  nc^-ordance  with  antiseptic  principles,  if  no  syphilis  ex- 
ists, and  the  vitality  of  the  tissues  has  not  been  impaired  by  t^^ema  or 
long-continued  pressure,  failure  is  the  exception.  The  argument  that 
tlie  operation  is  in  itself  a  confession  does  not  deserve  discussion. 

For  iu  |>erformance  the  patient  should  lie  upon  her  back,  with  her 
hi[w  well  over  the  e<.lge  of  tlie  bed.  Two  a^ssii^tants  to  hold  the  kuocs 
ore  of  great  convenience.  In  operations  requiring  the  introduction  of 
not  more  than  three  or  four  sutures  amesthesia  may  be  dispensed 
with.  In  lengthy  operations,  such  as  are  ncccssititted  by  luceratiuna 
extending  up  the  posterior  vaginal  wall,  ether  shouhl  be  given  in  placo 
of  chloroform,  and  its  administration  should  l>e  intrusted  to  an  experi- 
enced (K'rson  only.  It  can  not  l>c  too  often  repeated  that  auaestbesia 
after  labor  calls  for  the  exercise  of  extreme  caution. 

Tho  wound  should  be  prepared  by  carefully  washing  away  blood 
and  clots  with  warm  carbolized  water.  For  lacerations  not  extending 
through  tho  sphincter  ani  I  use  Peaslee's  needle,  which  is  furnished 
with  an  eye  at  the  point,  and  is  set  In  a  wooden  handle.  It  possessM 
the  advantage  of  strength,  a  quality  of  no  meun  importance  in  making 
the  circuit  of  the  redundant  tissues  with  which  we  have  to  deal  after 
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labor.     I  use  the  silver  suture,  nnd  afu*r  repeated  trials  have  not  been 
able  to  couviuco  iiiyaelf  that  it  can  he  equally  well  replaced  by  silk- 

The  fi]*Ht  Buture  tihuuld  be  putised  just  iu  front  of  the  aaue.  It 
should  be  euteretl  aud  brought  out  about  a  half-iuoh  from  the  rupt- 
ured borders.  The  others  should  follow  at  from  one  thinl  to  one  half 
inch  intervals.  Each  suture  should  DJuke  the  entire  circuit  of  the 
wou!id.  This  can  be  readily  accomplished  by  piiding  the  point  of  the 
needle  throu^li  the  residue  of  the  neriueal  body  with  two  fingers  iu  the 
anus  and  with  the  thumb  upon  the  vnginid  aurface.  To  secure  » 
stronger  hold  for  the  last  suture,  the  needle  should  be  made  to  enter 
the  vagina  above  the  upper  angle  of  the  rent,  and  the  wire  should  be 
made  to  traverse  a  portion  of  undenuded  tisuue  before  ronipleliiip  the 
circuit.  In  closing  the  wound,  great  pains  mnst  be  taken  nut  tu  twiift 
the  sutures  too  tightly,  as  in  that  case  they  ore  apt  either  to  cut  out  or 
to  produce  sloughing. 

Sometimes,  in  rents  extending  through  the  sphincter  ani  and  the 
recto-vaginal  septum,  the  simple  perineal  sutures  will  effect  a  satisfac- 
tory union.  Thus,  in  a  }»atient  at  tht^  Emergency  llospital,  with  t 
laceration  extending  nearly  to  ttie  cervix,  and  whose  condition  pre- 
cluded a  lengthy  operation,  I  obtnined  an  excellent  result  by  pasdng  a 
single  wire  above  the  angle  of  the  wound,  and  twisting  the  ends  out* 
side  the  periu.neum.  As  a  rule,  however,  it  is  desirable  to  adjust  the 
e<lges  with  great  care,  first  closing  the  rent  upon  the  rectal  side,  then 
bringing  together  the  split  in  the  mucous  membrane  upon  the  vaginal 
side  with  truuaverau  siiturca,  and  finally  bringing  the  lower  borders  of 
the  periuieum  together  by  a  separate  operation.  This  disposition  is 
the  so-called  triangular  suture  of  Simon.*  It  requires  fine  needles,  a 
needle-holder,  an  adjuster,  a  wire-twister,  and,  in  fact,  all  the  para- 
phernalia of  the  g}'na!cologist  The  length  of  the  operation  rendcrB 
necessary  an  anteslhetic,  which  should  Ijo  ether  rather  than  chloro- 
form. The  disgusting  condition  of  a  patient  with  laceration  through 
the  recto-vaginal  so])tum,  where  tlm  healing  process  has  been  the  ri'sult 
of  gnmuUtiuu,  justifies  the  attempt  to  secure  immediate  union, 

Tlic  re<|uircments  in  the  way  of  after-treatment  are  rery  simple. 
The  urine  should  be  drawn  every  four  to  six  hours  with  a  catheter, 
until  tlie  patient  is  able  to  pass  her  water  spontaneously ;  the  bowels 
should  he  kept  open  with  salines;  antl  the  knees  should  be  tie<i  loosely, 
to  remind  the  woman  of  the  desirability  of  keeping  thi?m  iu  contact 
The  wound  should  he  kept  scrupulously  clean.  Whenever  urine  haa 
been  passed  the  perinieuiu  should  be  washed  with  warm  carbolijied 
water,  then  dried,  an<l  ^sjirinkled  with  iodoform.  Patls  of  iodoform 
gauze  should  he  i)laced  to  the  sides  of  the  sutures  to  prevent  them 
from  causing  ulceration  of  the  adjacent  soft  parts.     A  little  opium 

*  Vide  GARRinceR'8  oxofllent  piippr  entitled  The  Obstetric  Treatmeat  of  Uw 
Periunuro,  Am.  Jour,  uf  OUltH.,  April,  1@8U. 
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may  be  given,  if  the  pain  pxporionoGd  is  considprablp.  Pain  in  child- 
bt'd  from  iiny  cansc  helpa  to  de]»re8a  the  viUility.  The  pt'riuoiil  sutnivs 
shouitl  ijii  left  a  week  iu  ^t/w.  Many  proniising  ca«<*s  are  spoiled  by 
ramoTing  the  sutarea  tou  eurly.  The  vaginal  sutures  may  be  allowed 
to  remain  until  the  external  nnion  is  Buffieiontly  Boltd  to  ]>ennit  tlie 
intnMlmrtion  uf  the  fij>eeuluni.  C-atgut  sutures  for  the  rct'tuin  arc  to 
be  preferred  when  they  can  be  obtained  of  good  quality,  as  they  obviate 
the  necosdity  of  future  removal. 

For  the  more  superticiul  Inceratione  of  the  periuEeum  the  nrres 
fines  invented  by  Vidal  de  Cassis,  and  extensively  naed  in  Vienna,  have 
been  warmly  advoc'ate<l  in  this  eountry  by  Professor  M.  D.  Mann,*  and 
by  Garrigiie8.f  My  own  experience  with  them  ha«  not  been  fortu- 
nate ;  but  the  better  resulta  from  their  use  in  the  hands  of  their  sup- 
porters recommend  them  to  tiial. 

Thrombus  of  the  Vagina  and  Vulva. — IJaBmorrhagic  effusions  into 
tlie  extenml  or^^una  of  geuenition  occur  with  greatest  frequency  in  tho 
labia  majora,  more  rarely  in  the  labia  minora,  and  occasionally  be- 
tween the  suj>erficiul  and  median  fascia?  of  the  perina'um.  The««  ex- 
treTa«ations  may  form  tumors  beneath  t)ie  subcutaneouH  or  snbmucouB 
tissaes  of  the  vulva  or  vugina,  which  vary  in  size  from  that  of  a  hen's 
egg  to  that  of  a  child's  head.  As  a  nile,  the  blood  is  poured  out  into 
the  cellular  ti^sne  seated  below  the  diaj>bnigm  of  the  i>elW8.  The  ex- 
travaaation  may,  however,  BtreU'h  u)>ward  along  the  vagina  to  the  cel- 
lular tissue  of  the  uterus,  tlien  posteriorly  beneath  the  peritona*um  to 
the  kidnovs,  and  around  in  front  to  the  navel  and  laterally  to  the  iliac 
fosste  (Winckel).  The  boupcc  of  the  luemorrhage  may  be  venous  or 
art«'riul.  The  vess*.*!  from  which  the  hieniorrhage  takes  place  is  usu- 
ally situated  in  the  lower  portion  of  the  vagina ;  in  less  frequent  cases, 
in  the  vulva. 

Symptoms. — The  first  sensation  experienced  at  the  time  of  the 
rupture  i«  usually  one  of  inteni^e  pain,  proportioned  to  tho  size  of  tlie 
tumor  and  the  rapidity  of  its  formation,  though  in  a  case  witnessed 
by  ProfesBor  Barker}  thie  symptom  was  absent.  As  the  effnsion  con- 
tinuci*,  swelling  of  the  vulva,  UHually  upon  one  side,  results,  and  the 
akin  l)e<_'omes  blue  and  nearly  tran-nlucent.  The  patient  complains  of 
pftin,  and  feels  fainti  wliile  her  lips  and  cheeks  grow  white.  If  the 
tfto  contain.s  fluid  blond,  fluctuation  is  detected ;  after  coiigulation  tho 
'  ittmor  has  a  soft,  boggy  feel.  If  the  tension  increases,  the  skin  may 
yield,  the  hloo<l  and  coagula  escape,  and,  if  no  means  be  adoptcnl  to 
arrest  iho  hflemorrhage,  the  patient  may  die  in  a  few  minnt*^s  from 
acute  anmmia. 

If  the  thrombus  bo  of  small  size  and  situated  low  down,  the  aft^r- 

•  Manx,  Thy  ImmMfnle  Troatmftnt  of  Siiperfii-ial  Rupture  of  the  Perinnum, 
Am.  Jour,  of  Olwtet.,  November,  IST-I. 

f  OAKuot'iu,  loc  cit  t  Barker,  Puerperal  Diseases,  p.  58. 
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Bymploms  may  be  of  slight  importance.  The  flaid  may  be  iibsoriwd, 
the  walls  of  the  cavity  unite,  and  the  tumor  tii(iap(>car  entirely.  Tu- 
mors of  larger  size  producx;  symptoms  refomblo  to  preasure,  aueh  a^ 
back-ache,  rectal  obstruction,  aud  ischuria.  The  vugimi  may  be  so 
narrowed  as  scarcely  to  permit  the  passage  of  tbe  finger.  Bupture,  if 
not  immediate,  usually  occurs  spuntanoously  iu  the  course  of  a  few 
daya,  aud  is,  aa  a  rule,  preceded  by  necrosis  of  a  portion  of  tlie  d*^ 
tached  mucous  membrane.  The  most  frequent  point  of  spontaneous 
rupture  is  at  the  junction  of  the  larger  and  smaller  labiunt.  If  the 
necrosed  tissues  Iwcome  gangrenous,  death  from  fiepticsernia  may  remilL 
Winckel  *  sums  up  the  various  tenuimttions  of  thrumbus  ns  follows: 
1.  Death  from  ha»morrhage,  with  or  without  precedent  ruptuiv;  2, 
Death  from  decomposition  of  the  sac  contents,  with  consecutive  sep- 
tictemia  or  septico-pyiemia,  most  frequently  after  rupture  or  openiug 
of  the  sac;  3.  Rupture  and  recoveiy;  4.  Ruj>ture,  with  formation  of 
fifltuloe ;  5.  Absorption  without  rupture,  followed  by  recovery. 

Dia^QOslB. — The  diagnosis  is  aimjdc.  The  rapid  derelojmient  and 
increase  of  the  tumor,  its  bluish  color,  ita  elastic  or  lluctunting  clmr- 
acter,  the  sharji  pain,  and  the  acute  aniemia,  occurring  indeiH'ndi'otly 
of  uterine  hajmorrhage,  suthciently  jwint  to  a  eaugnineous  effusion 
into  the  subcutaneous  (follular  tissue.  The  extent  of  the  tumor  most 
be  determined  by  rectal  and  vaginal  exploration.  It  ia  only  at  tlie 
beginning  that  it  will  be  found  ])ossible  to  ascertain  the  seat  of  tlic 
hemorrhage,  whether  iu  tbe  vulva,  vagina,  or  jMirinseum.  Sometimes, 
after  rupture  aud  the  discharge  of  the  clots,  the  bleeding  reesel  m^j 
be  detected. 

Etiology. — The  formation  of  the  thromboua  tumor,  with  rare  excep- 
tions, takes  place  during  or  shortly  after  labor.  If  the  vessel  rupture 
in  advance  of  the  presenting  part,  the  effusion  may  be  immoiHate  aud 
fnniish  an  obstacle  to  delivery,  or  the  descent  of  the  fo>tU8  may  ch«lt 
tbe  hiemorrhage  for  a  time,  to  break  out  afresh  after  the  labor  is  endwl. 
In  rupture  due  to  uecrosis  ounsequeut  upon  preaaure,  the  hremorrhagu 
does  not,  of  course,  take  place  until  sloughing  occnrs.  Rujtture  maj 
follow  excessive  straining,  rapid  dilatation  of  the  genital  canal,  or  dinwt 
injuries.  A  varicose  condition  of  the  veins  does  indeed  crt^ato  a  prv- 
disposition  to  rupture,  luit  is  by  no  means  a  frt^qiient  factor  in  the  pro- 
duction of  the  accident.  Thus,  it  was  present  in  but  six  of  the  fifty 
o«806  collected  by  Winckel. 

Prognosis. — The  prognosis  of  vagiual  thrombus  ia  serious.  Dencui 
repurtuti  twenty-two  deaths  in  sixty  cases,  a  mortality  evidently  ex- 
cessive; Wiuckel  reported  six  di^itha  in  fifty  cases;  Barker  reported 
two  deaths  in  twenty-two  cases ;  and  Scanzoni  one  death  in  fifteen 
cases.  But  statistics  like  these  are  apt  to  give  rise  to  a  misleadin? 
impression.  A  thrombus />£t  »e  is  rarely  a  dangerous  complication.  It 
*  WiHOKSL,  Die  Pathologie  uod  Thorapie  des  Wochenbotts,  2ie  Aoflage,  p.  183. 
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may*  however,  become  so  either  because  after  niptnre  no  meauB  are 
adopted  to  limit  the  amount  of  haemorrhage,  or  because,  in  nnhealthy 
localitiiw,  the  tense  raembnine  covering  the  tumor  is  liable  to  become 
gangrenous,  and  the  vast  vaginal  wound  furnislies  at  once  a  congenial 
soil  for  the  miUtiplicution  of  eeptio  gerrn^,  and  an  abijorbent  surfnre 
by  which  the  si'plie  poison  generated  ia  afforded  a  ready  entry  U)to 
the  atljari'ut  cellular  tit«ue.  Thus,  Barker  re|>ort3  nine  cases  in  pri- 
vate practice,  in  all  of  which  the  jMitiente  recovered.  Of  thirteen 
cafioa  in  hospital  practice,  two  patienta  died  of  puerperal  fever.  The 
prognosis  is  likewise  less  favorable  in  cases  wliere  there  exists  at  the 
same  time  extensive  sefKimtiou  of  the  peritonasum. 

Treatment. — The  conditions  of  successful  treatment  are  restriction 
of  the  hmmurrhage  and  the  prevention  of  septicaemia.  Early  reoogui- 
tiou  of  the  accident  is  very  desirable. 

So  soon  as  effusion  is  recogiii2e<l  the  forceps  should  be  a[>plted,  and 
the  head  shoiiM  i»e  extracted  as  speedily  as  is  consistent  witli  the 
preservation  of  the  integrity  of  the  mutemal  tissnes.  To  quote  from 
Professor  Barker's  excellent  treatise  :  "  The  exciting  cause  of  the  acci- 
dent is  the  arrest  of  the  ciroulation  by  the  mechanical  preitsure  of  the 
presentiDg  port  of  the  foetus.  The  sooner  the  pressure  is  removed, 
the  aooner  the  danger  will  be  over  and  the  less  will  lx>  the  injury  to 
the  parts.*'  Moreover,  as  we  have  seen,  the  head  in  it«  descent  acts  as 
n  tampon,  by  means  of  which  the  liwinorrhago,  whether  external  or 
in  the  snbmurous  tissue,  is  temporarily  held  in  check.  If  the  tum(»r 
in  a<Jvance  of  the  head  is  so  targe  that  the  delivery  can  not  be  accom- 
plished without  impairing  the  vitality  of  the  sac-wslla,  the  danger 
"iihoald  be  averted  by  incising  the  thrombus  and  turning  out  the 
ooogula. 

Hiemorrhage  after  the  birth  of  the  chiM  is  apt  to  be  very  profuse^ 
eapeciully  if  the  sac  has  been  opened  either  by  spontaneous  rupture  of 
it5  coverings  or  with  the  knife.  So  long  an  the  sac-walls  are  intact,  the 
pent-uj>  blood  exercises  a  considerable  pressure  U|H>n  the  bleeding  ves- 
aeL  For  this  reason  it  is  well  to  cover  an  opening,  if  one  happens  to 
hare  formed,  with  lint  soaked  in  a  solution  of  one  of  the  per-saltK  of 
iron.  The  continuance  of  internal  ha'morrhagc  Rhonld  then  he  checke*! 
by  means  of  a  water-Imp  (a  large  Barnes  dilator  will  suffice)  intro- 
daced  into  the  vagina  and  distemled  with  ice-water.  The  hydrostatic 
prennro  rarely  requires  to  be  maintained  for  longer  than  half  a  day, 
during  which  time  it  should  be  repeatedly  removed  for  a  few  moments 
to  allow  the  vagina  to  1m?  cleansed  by  dii^infectant  injections.  The 
urine  should  be  drawn  with  a  catheter  during  the  first  forty-eight 
lionrs,  as  every  straining  effort  is  to  bo  carefully  guarded  against.  A 
tivmpon  of  linen  rags,  or  of  cotton,  is  inadmissible  ou  account  of  the 
tendency  it  poaseflaee  to  excite  rapid  decomposition  in  the  Io<^hial  dis- 
charges.    Immediate  opening  of  the  thrombus,  followed  by  emptying 
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the  Baa  and  filling  tlie  cavity  with  lint  soaked  in  astringent  i 
are  measures  which  shnnld,  on  aocouut  of  the  Buppurution  likdjl 
thereby  cxciUkI,  be  reserved  for  caeca  where  milder  proetHlnrea 
proved  iaeflEective. 

The  ultinmtc  opening  of  the  sac,  after  the  htemorrhoge  has  oooe 
been  arrested,  is  rarely  to  be  avoideil.     8till,  cases  are  on  record  vherej 
tumors  the  si^e  of  u  man's  Hat  have  disappeared  by  absorptioo.^ 
tliia  is  the  moat  favorable  mode  of  termination,  every  effort  she 
made  to  socure  such  a  rosult.     To  this  end  quiet  should  be  enjc 
cold  should  be  employed*  and  pain  should  be  subdued  by  opiatee.' 
however,  the  tumor  incroiises  in  size,  the  skin  becomes  greatly  d»>  I 
colored,  and  veaicles  form  upon  its  surface,  it  is   bott«r   to  ant3ci|ian 
threatened  gangrene  or  rupture  by  incision.     If  tlie  circa  mstancoti 
mit  of  delay,  it  i&  better  to  wait  three  to  four  days  to  make  sure  < 
stoppage  of  bleeding.     The  best  point  for  laying  open   the  tnicor  ir^ 
upon  the  iuuer  surface  uf  the  labium  majus.     The  iuciHiou  shaoH  be 
two  to  three  inches  in  length.     After  turning  out  the  cloca  the  esvit; 
should  be  irrigated  with  a  bichloride  solution  (1  to  2,000)  and  abooU  | 
then  be  packed  with  iodoform  gauze. 

Rupture  of  the  Pelvic  Articulations.* — Rupture  of  the  pelnV  «^ 
ticulations  may  take  place  spontaneously  where  either  liiflammatioii  «r 
excessive  rchixation  of  the  joints  exists  at  the  time  of  labor.  Uon 
commonly  it  ia  the  result  of  difficult  forceps  o])erutions  performed  is 
cases  of  contracted  j>elvea.  The  risk  of  the  occnrreuc*?  of  this  accident 
is  especially  great  when  the  forceps  is  applied  to  the  head  at  the  bris 
and  forcible  tractions  are  made  in  a  direction  anterior  to  the  pelvic  tiii 

The  symphysis  is  the  articulation  which  is  principally  expc«^i  to 
this  form  of  injury,  though  it  is  obvious  tlmt  no  increase  in  the  oiffr 
city  of  the  pelvis  consequent  upon  the  soparation  of  the  symphvsis  il 
possible  without  simultaueous  rupture  of  at  least  one  of  the  aaonviluc 
synchondroses.  At  tlie  symphysis  the  mpture  is  apt  to  In*  complete. 
at  the  synchondroses  the  rupture  is  usnally  confined  to  the  anteW 
surface.  It  may  take  place  in  the  median  lino,  or  upon  the  soJe,  t*- 
tween  the  cartilage  and  the  pnbic  bone.  If  the  injury  lie  etigbutb 
synoviiil  cavity  of  the  aymphv'sis  may  not  ho.  injured.  At  ihe  sjnchcfr 
drosea,  opening  of  the  joint-cavity  is  inevitable.  An  excessive  dcigRt 
of  the  lesion  is  accompanied  by  laceratiou  of  the  vagina,  the  blaiUei; 
and  the  intervening  connective  tissue. 

Occasionally  the  rupture  of  the  joint  is  announced  by  a  per 
sound,  by  intense  pain,  and,  as   the  result  of  the  increase  in  tL-.  j- 
space,  by  rapid  advance  of  the  head.     In  the  lighter  forms,  howtw. 
which  make  up  the  bulk  of  the  cases  witncaatHi,  there  are  no  disliacl- 

*  AnLPEU>,  Die  Verlotzungim  der  Beckcngvlenke  w&hrend  d.  G«jMut  anil* 
Wochcnhctt.  Schmidt's  Juhrbacber,  Bd.  100,  1876,  p.  185;  SruocLMaa,  h^ 
bach,  p.  636. 


PB0LAP8B  OP  THE  PtTNIS.  ETC. 


629 


ire  8]nnptoms  at  tho  time  of  tho  accident.    The  pathngTiomoTiic  mo- 

oudury  muuifestaliuat}  are  outward  rotation  of  tlie  thighs  and  localized 
jMiin,  iucrcasoii  by  movement  of  the  limbs  and  relieved  by  fixation  of 
the  pelvis.  Objective  evidence  of  niptnre  at  the  symphvaia  is  afforded 
by  the  movements  produced  at  tlie  articulation  by  alternate  pressure 
upon  the  ends  of  tiie  pubic  bones  and  by  eombin«<l  intcrnid  and  cJc- 
t4?mal  examination.  If  the  rent  extends  to  the  vagina,  tho  laceration 
zuajr  be  detected  by  the  touch.  Separation  of  the  aacro-iliac  synchon- 
droaes  is  rendered  probable  if  violent  pain  is  excited  by  alternately 
preasiug  the  auteriur  portions  of  the  ilia  Uijjcther  and  then  <1  rawing 
tbem  apart  from  one  another.  Uladder  diaturbances  are  rare  except  iu 
canes  where  the  Hcparatiou  at  the  symphysis  is  complete,  or  where  tlie 
rupture  is  followed  by  iuflamniation  and  the  formation  of  puft. 

Tbe  treatment  consists  in  supporting  the  pelvis  by  means  of  a  suit- 
able bandagp»  iu  keeping  the  patient  upon  her  back,  and  in  maintain- 
ing Ktriot  cleanliness.  The  boweU  should  for  u  time  be  kept  confined. 
Ad  regaixJs  the  first  indication,  SpiegeU>erg  says  an  ordinary  towel 
properly  folded  and  fastened  at  tbe  pubes,  with  care  taken  to  avoid 
prefigure  upon  the  crefitfi  of  the  ilia,  will  answer  all  the  requirements. 
Kupture  of  tbe  pelvic  articulations,  when  not  complicated  by  other 
lesioTis,  or  by  pueqwral  infection,  nin  for  the  most  part  u  favond)le 
course.  During  convalescence  the  patient  should  wear  some  form  of 
lierroanent  bandage,  such  an  has  been  recommended  iu  cases  of  relaxa- 
tion of  the  pelvic  symphyses. 
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Prolapsed  funis. — Asphyxia  nixiuatonun. — Collapse  and  sadden  death  during  labor 
ant]  childtied  from  thmmlicKiis.  from  omboliAm,  and  from  entrance  of  air  into 
the  oireulnlinn. — On  the  extnietion  of  the  child  in  caw  of  death  of  Ihe  iDother 
in  pregnancy  or  labor. — Tjrm{Hinit«3  uteri. 

When  the  cord  ia  felt  within  the  membranes  next  to  tlie  present- 
ing part,  a  funis  presentation  is  said  to  exist.  After  the  niembranee 
have  ruptured,  tlie  cord  descends  into  the  vagina,  in  front  of  tbe  pre- 
^nting  part,  and  is  then  said  to  be  prolapsed.  Generally  the  cord 
occupies  one  of  tho  hollows  npon  tho  sides  of  the  promontory ;  leas 
frequently  it  descends  opposite  the  lateral  walla  of  the  iwlvis;  the 
Bite  in  front  of  the  promontory  or  behind  the  pubea  ia  very  excep- 
tionaL 

As  regards  the  frequency  of  the  accident,  the  experience  of  individ- 
uals varies  widely.     Churchill  collected  98,612  cafiea  of  hibor  in  which 
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it  occurred  401  times,  or  in  the  proportion  o(  one  to  2455  caags.  Dr. 
ChristiBea,  of  Wyandotte,  Michigan,  mt't  ^ith  it  23  times  in  1^16 
cases.  Meachem  mot  with  it  10  times  in  031  cases.  Mr.  hUud  met 
with  it,  on  the  otJier  band^  but  once  in  1,897  cases.* 

Prolapse  of  the  cord  occurs  only  in  cjisea  where  tho  presLiiting 
does  not  completely  occlude  the  lower  uterine  segment  It  ii  favo 
by  a  Inug  cord,  by  a  deep  placontiil  site,  by  the  insertio  %*eltimonWiM, 
by  oblique  and  breech  presentations,  by  prolapse  of  the  oxtrcmitieg, 
by  hydranmius,  by  multiple  pregnancies,  and,  abuve  all,  by  the  con- 
tracted pelvis.  On  account  of  the  more  frequent  concurrence  of  ibeae 
conditions  in  multiparas,  tlie  uix^ident  is  oftener  found  in  thorn  tbaoiji 
primparee. 

Duncan  f  has  called  attention  to  what  he  terms  "  expreRsion  of 
cord,"  i.  e.,  where  the  cord  is  scjueezed  out  of  the  uterus  long  after  tJie 
escape  of  the  liqnor  amnii.  Of  this  phenomenon  he  siiys  that,  during 
labor  and  after  the  discharge  of  the  waters :  "  All  parts  uf  the  fcettu 
are  propelled,  but  not  at  tho  same  rate  .  .  . ;  and  the  rate  of  progress 
of  parts  will  vary  accoi-diug  to  the  resistance.  More  mobile  parts  will 
have,  in  consequence  of  that  mobility,  less  resistance  to  encounter, 
and  it  is  plain  that  the  limbs  and  the  cord  are  the  most  mobile  of  tli» 
solid  parts." 

Tho  diagnosis  of  prolapsed  funis  is  easy.  If  necessary,  tho  1oopc«D 
be  drawn  outside  of  the  vagina.  Pi-eWous  to  rupture  it  forms  a  smootiu 
round,  compressible,  mobile  bo<iy,  not  to  be  confounded  with  any  other 
floating  object  liable  to  be  eucouuteix'd  within  the  ovum.  When  the 
pulsations  of  the  umbilical  vessels  arc  distinctly  felt,  the  child  \£  dem- 
onstrated to  be  alive.  In  the  second  stage,  however,  the  pulsatioiw 
may  cease  for  a  moment  during  a  pain,  to  return  again  in  the  ensuing 
interval.  As  the  heart  sometimes  continues  to  be^t  for  a  few  miuotes 
after  the  circnlutiou  in  the  con!  has  ended,  it  is  proper  to  cajtfuliy 
auscultate  before  assuming  death  to  have  taken  place  (Spicgelberg). 

Tho  prognosis,  so  far  na  regards  the  children,  is  extrenit'ly  unfavor- 
able, more  than  one  lialf  dying  during  labor.  This  fatality  is  owing 
to  the  pressure  to  which  the  cord  is  subjected  during  the  passage  of 
the  child  through  the  pelvis.  There  are,  liowever,  a  variety  of  cir- 
cumstances whicli  snbstantially  modify  the  extent  of  the  danger.  Thus, 
in  trnnsverBo  presentations  the  cord  is  scarcely  or  not  at  all  exposwl 
to  pressure.  In  breech  presentations  the  prognosis  is  good,  owing  to 
the  soft  consistence  and  small  size  of  the  pelvic  extremity,  and  to  the 
fact  that,  where  the  life  of  the  child  is  in  peril,  the  conditions  are  sncli 
as  to  permit  of  speedy  extraction. 

•  Thc)*o  BtRtieticw  1  hhve  borrowed  from  an  article  on  the  ProsenUtion  of  the 
Funis,  by  Dr.  J.  0.  Meitoh«m,  reprinted  from  Tbe  Transactions  of  tlu.>  Sui«  Medial 
Society  of  WisennBiii  1880. 

f  DuxcAN,  On  Expression  of  tho  Cord,  Obatet.  Trans.,  vol.  rxi,  p.  309. 
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The  most  serimis  cases  are  those  where  prolapse  occnre  as  a  compU- 
catiuii  of  hea<l  preaentatious.  Kugelmauu  found  that  the  infuut  mor- 
Uiliiy  in  the  latter  was  sixty-four  jwr  cent,  while  in  footling  pre^-nta- 
tions  it  was  but  thirty-two  per  cent.  Favorable  conditions  in  head 
preaoutations  are  a  large,  roomy  pelvis  and  preservation  of  the  inem- 
branea  until  coriical  dilatatiou  in  completed.  Of  uufavomble  import 
are  a  deep  placental  site,  a  coutracted  pelvis,  and  early  mpture  of  the 
inembrunes. 

Treatment — From  the  foregoing  it  will  be  seen  that  the  one  iudi- 
ration  fur  treutment  in  this  anonmly  i»  to  reliuve  the  cord  from  press* 
lire.  The  conduct  of  the  physician  in  each  individual  case  will  dept^id 
upon  the  presentation  aufl  the  modifying  circumstances. 

If  the  head  presents,  so  long  as  the  membranes  remain  intact,  and 
the  dilatation  of  the  cervix  is  incomplete,  an  exjjectant  attitude  should 
be  maintained.  Premature  rupture  should  ix:  guarded  against  by 
placing  the  patient  in  the  latoro-prone  [>usitioti,  Ijy  forbidding  her  to 
strain,  and  by  supfiorting  the  membranes  by  means  of  a  moderately 
distended  Barnes  dilator  introduced  iutu  the  vagina.  It  is  not  rare  in 
this  class  of  cases,  as  the  head  descends,  for  the  cord  to  be  withdrawn 
upward  into  a  place  of  safety.  Tlie  more  complete  the  dilatation  be- 
fore rupture,  tlie  more  rapiil  the  6«bse*juent  delivery  of  the  child,  and 
the  greater  the  chance,  therefore,  of  preserving  its  life.  If,  however, 
upon  auscultation,  there  are  signs  of  failing  heart-action,  an  attempt 
tihould  \w  made  tf»  pusli  the  cord  upwanl  with  the  fiugerH  through  the 
memhmiu>8.  In  case  of  success,  in  order  to  prevent  a  relapse,  the  sac 
should  be  niptured,  and  the  hewl  should  lie  brought  down  so  as  to  fill 
the  cervical  canal. 

After  rupture  of  the  membranes,  if  the  cervix  is  well  dilated,  the 
pains  are  good,  and  the  head  enters  <|uickly  into  the  pelvic  cavity,  the 
case  may  be  left  to  Nature.  Spiegelberg  mentions  five  cases,  in  his  oi^ 
prartiee,  where  thu  birth  of  the  child  took  place  so  rapidly  that  no 
harm  rcKulttnl  from  the  descent  of  the  cord.  If  the  pains  are  feeble, 
and  speedy  progress  is  not  made,  the  forceps  should  be  applied. 

If,  after  dilatation  of  tlie  cervix,  the  head  remains  high  and  mov- 
aide  alK>ve  the  lirini,  the  forceps  should  not  be  employed.  It  is  then 
ilangerous  to  the  mother,  aiul  offers  but  scant  hope  of  proving  of  serv- 
ice to  tlie  child.  The  choice  in  such  cases  falls  either  npon  reposition 
of  the  cord  or  version. 

Reposition  of  the  prolapsed  cord,  as  the  milder  procedure,  shonld 
W  first  attemj>te<l.  The  reposition  is  most  easily  accomplished  in  the 
knee-chest  position,  as  has  been  bcautifnlly  demonstrated  by  Gaillard 
Thomas.*  By  the  simple  plan  of  reversing  the  direction  of  the  uterine 
axis, all  the  conditions  which  had  previously  favored  the  descent  of  the 

•  Thomas,  Postural  TreatmcDt  of  ProUpsed  Funis,  Trans,  of  the  Now  York 
Ac«d.  of  Med.,  1858. 
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coz'd  are  made  to  promote  ita  return  into  the  uterine  cavity.  Thug  tW 
intm-abdominul  pressure  is  removed,  the  amniotic  fluid  is  roUiincd,  tho 
liead  is  easily  pushed  to  one  side  so  as  to  permit  the  iutro<luction  of 
the  hand,  and  the  cord  ttMKls  to  gUde  l)y  iU  own  weight  over  the  Je- 
clivity  furnished  by  tlie  anterior  wait  to  tiie  fundus.  I'he  loop  should 
be  seized  in  the  hoHow  of  the  liand,  and  should  bo  carefully  ahclterwl 
from  }treasure.  It  sliould  ho  dhoved  beyond  the  grmiest  cirt'umforcni.ie 
of  the  head,  and,  wliere  possible,  to  the  back  of  the  child's  ncok.  As 
in  all  cases  where  the  hand  haa  to  be  pabued  through  thv  cervii,  the 
uterus  should  be  sustained  by  pressure  from  without,  Willi  the  lul- 
vent  of  ]L  pain,  all  nuinipuUtion  should  cease,  tu  be  renewed,  however, 
as  relaxation  follows.  If  the  replacement  proves  succe&^ful,  the  hand 
should  be  withdrawn  gra^luaily,  while  the  heJid  becomes  Uxed  in  the 
lower  segment  This  latter  result  may  frequently  bo  expedited  by 
judiciously  directed  external  pressure.  As  a  pre<^aution  against  relapse, 
the  patient  should  be  placed  iu  the  latoro-prone  position,  witli  the  \ii[*i 
elevated  by  a  pillow. 

Tht  Poaturai  Trmtm^t  of  Prolttjm  of  the  Funu.—K.  F.  J.  Birabjiura*  8ndj 
that  quite  frequent  mention  hns  been  made  by  nuthon  of  the  advuDtngen  to  b« 
derived  from  postiire  in  the  treatment  of  cttacs  of  prnI)ij»6«J  fuoiA.  The  w< 
of  Carai»er,  publinhcd  about  the  middle  of  the  seventeenth  century,  and  refc: 
to  by  Kiestra,  he  had  no  mcaiu  of  obtouiing acccsA  to.  Dcvcntcrt  cuuftideratlie 
subject  of  prolapsed  funis  in  ttrisnso,  takes  up  its  different  modifictitioan,  il 
effect  upon  parturition  and  the  life  of  the  child,  and  the  treatment  it  de 
In  caset)  where  the  oml  was  presided  ngain^t  cither  ilium,  he  directed  to  pli 
the  woman  upon  the  correi^ ponding  side,  with  raised  jM^lviK,  and  with  the  hnud 
(right  hand  if  on  the  left  Hide,  and  riix  reran)  to  lift  the  heaij.  replnco  the  cord, 
then,  as  seemed  aclvisablc,  cither  to  bring  the  head  into  tlie  pclvia,  or  to  turn 
and  extract  by  the  feet.  When  tlie  cord  was  pressed  against  the  puljcs  or  th« 
sacrum,  he  advised  th>it  the  midwife  should  place  the  woman  upon  her  kn«M>i 
with  her  body  thrown  forward,  and  that,  in  thin  position,  the  accoucltcur  shonhi 
raise  the  bead  and  return  the  cord ;  if  the  womnn  should  be  too  weak  for  thi&, 
she  Hhould  be  placed  ujwn  the  side  with  one  limb  dmwn  up  under  the  body. 
John  Mowbray  I  advisett  that  the  woman,  if  strong  enough,  should  be  pUfX'd 
upon  her  knees  and  elbows  in  cjines  where  the  rord  liew  next  the  sacnim  or  llic 
pubes.  Henry  Bracken,  n  pupil  of  Boorhaave.*  jiroposed  returning  the  fimU 
iu  head  pre*»ontatinns,  with  the  woman  placed  U[M>n  the  knees,  and  aftorwsnl  to 
bring  the  fetal  head  into  the  pelvis.  Ludwig  Wilhelm  von  Rnocrl  devoted* 
long  chapter  to  funis  ))rcsentatinn.>4.  He  says:  "Intn>duce  the  hand  so  sotn  u 
tlie  membranes  rupture,  and.  according  to  the  position  of  the  child,  perform 
either  podalic  or  cephalic  version,  placing  the  woman  at  the  Hamc  time  upoi> 

•  Monntswthr.  f.  OeUurtsk.,  Ocloljer.  18«7. 

f  Operationea  chirurgica^  novum  lumen  exbibentes  obstetricantibus,  Liigd.  Bal^ 
1701. 

I  The  Female  Physician,  containing  all  the  Diseases  incident  to  that  Sex.  Lod* 
don,  1724. 

•  Midwife's  Companion  ;  or  a  Troatiso  vt  Midwifery,  London,  1737. 
I  Frauea-Zimmcr  Medicud.  Leipslo,  1717. 
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I  her  kne«9  to  prevent  the  protnision  of  the  cord."  George  Daoiel  Boeascl*  rcc- 
ommcncb  tumiiig  in  caeca  ut  funis  preacotation,  and,  in  owes  of  diHiculty.  to 
pci'foriu  Tfrninu  with  the  womnn  placed  upon  the  kiu'e?*.  Id  recent  timett,  Viin 
liit^'n  htis  certainly  ifevn  the  most  ardenl  pttrtisun  of  [Kjstunil  methods  of  treut- 
lucht.  In  hiH  work  rntithKl  An7.<'i^rn  <)er  inoehnnLHchirn  IlOtfen  bci  Kntt>in- 
ciuDj^n,  puhli!*ht'«i  111  1830,  he  reconinu'inlM  tlieni  in  a  ^rent  viiriety  of  timim- 
stancca,  but  not  then  for  prolapsed  funis;  but  in  his  Lehr-  und  Handhuch  dor 
UeburtfihQlfe  fOr  Ilcbammen  (Mainx,  1838)  he  nys:  "When  the  funis  prcsentv, 
tb«  midwife  should  iiutuntly  send  for  the  accoucheur;  meHDwhilc  «he  bhould 
heiMlf  place  the  woman,  if  Mtronfr  enough,  ujxid  her  knecit  aud  ellKiws,  and 
ftttempt  the  replacement  of  the  cord;  if  the  woman  is  tw)  vevnk  to  udmit  of 
thii,  ahc  should  be  plnred  u|inn  her  ftidc,  with  elevated  jK-lviri.  That  »idi.' 
should  be  rhuHen  upon  which  the  ftmi:^  i»  nut  xituuti^.  If  the  mnnipulBtioD  is 
successful,  the  posture  should  1h'  maintained  to  prevent  a  recurrence  of  the  pro- 
liii>H(>."  He  recommends  the  position  upon  the  ctliows  iind  knees  for  cases  of 
prol)ip«ed  funiH  tmd  transverse  prcsentationa  in  breech  or  foot  presentations,  also 
where  the  head  is  movable  above  the  brim,  and  where  there  hi  no  attainnblo 
pnaenting  part,  lie  advises  returning  the  funis  high  up  with  the  hand,  and 
then  to  let  it  fall  into  the  uterus,  where  it  would  no  louj^er  be  subji-cled  to 
pwrare.  After  reposition,  place  the  woman  upon  her  side,  with  raided  |)clvis, 
Bonwtinu's  the  postural  method  Kutlices  without  any  mnnipulntionK,  Kiestni't 
adviAes  tlte  pa>iitiun  ujwn  the  kneet;  and  ellwws  in  cases  where  the  cord  is  felt 
near  the  head  previoua  to  rupture  of  the  membranes,  to  prevent  the  occurrence 
of  prolaitse.  After  the  rupture  of  the  membranes,  he  wys,  the  same  position 
^ould  be  employe«l  tu  facilitate  the  rolurn  of  the  cord,  and  should  be  main- 
tftiovd  until  the  head  is  fairly  engaged  in  the  pelvis.  Where  the  position  could 
not  lie  endured  long  enough,  he  eouusi*1ed  placing  the  woman  m  a  half-kneel- 
ing, half- recumbent  posture,  with  the  sides  supjHjrted  by  cu^hious.  Theolwld, 
in  I860,  hit  upon  the  some  idea.  He  considered  the  mofit  favorable  condition 
for  the  ruturn  of  the  funis  was  to  place  the  woman  uiwin  her  head,  but,  in  view 
of  the  difficulty  attending  the  execution  of  this  manteuvre,  compromised  the 
matter  by  suggesting  tlie  {Kwition  u\Km  the  elbows  and  knees. 

T]ie  advantages  of  the  pnataral  mettiod  in  the  tt*eatinciit  of  pro- 
U|ML*d  cord  are  beyond  all  question.  It  is,  however,  diflicuU  to  jkt- 
BUade  the  woman  to  long  maintain  »o  con8traint>d  an  attitttde,  and  X}\v 
oiuos  are  not  rare  where,  in  Hpitc  of  gravity,  the  cord  is  expressed  fniiu 
the  uterine  cavity.  Elforta  at  replaoement  should  not,  therefore,  be 
long  continued.  It  is  impossible  to  Imiidle  the  oord  for  any  lengthy 
jteriod  without  eufeebliiig  the  force  of  the  fetal  heart.  So  soon,  there- 
fore^ OA  it  becomofl  evident  that  nothing  is  to  be  gained  by  further  fM?r- 
tiitenco,  the  hand  should  be  pu-ilied  up  to  the  fwt,  and  the  safety  of 
the  child  should  bo  secured  by  spewly  extructiou.  In  cases  of  con- 
tracted pelvia  the  question  of  version  must  l>e  decided  with  reference 
to  the  interests  of  the  mother,  as  a  difticult  breech  delivery  complicatod 
bv  proUi)8od  funis  ufTeni  but  a  sorry  prospect  of  saving  the  life  of  the 
child. 

*  Orondlef^ng  zur  IIel>ammen-Kunst,  Flousburg  and  Lci|>sitt,  175ft. 
f  Xoderl.  Ww:kbl.,  April,  laW. 
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If  the  membranes  rupture  and  the  cord  is  prolapsed  while  the  cer- 
vix is  still  nnrrow  and  rigid,  an  attempt  should  first  be  mad*^  to  push 
back  the  cord  with  two  finders  after  planing  the  woman  in  tht»  genu- 
pectoral  position.  As  a  rule,  however^  instrumental  replacement  will 
be  nocesaary.  I  have  been  in  the  habit  of  employing  for  the  purpose, 
OS  rccommondud  by  Dudan,  a  large  English  catheter,  which  pos.s«.'6^'d 
the  advantage  of  forming  one  of  the  ordinary  projwrties  of  the  phr- 
Bician.  The  method  of  using  the  instrumeut  is  as  follows :  A  pietx*  of 
tape  should  first  be  fastened  loosely  around  the  cord,  the  stylet  shcmld 
then  be  made  to  emerge  at  the  eye  of  the  cathetert  and  a  loop  of  the 
tape  should  be  placed  in  the  angle  it  forms.  By  returning  the  etylet 
and  pushing  it  forward  to  the  extremity  of  the  tube,  the  band  is  held 
firmly.  After  replacing  the  prolapsed  cord,  the  catheter  is  readily  de- 
tached by  the  withdrawal  of  the  st)'let.  Hraun  von  Femwald,  who  is 
the  author  of  the  best  of  the  repositors  made  expressly  for  the  pro- 
lapsed con],  says  that  the  catheter  ia  almost  the  only  iastrument  to 
which  he  now  resorts. 

Inatrnmental  replacement  is  apt  to  prove  a  veritable  labor  of  Sisy- 
phus.    As  one  loop  is  pushed  up  another  t^omes  down,  or  the  entire 

mass  is  retumed  with  infinite  trouble 
to  the  uterus  only  ut  once  to  be  pro- 
jected into  the  vagina.  Roberton 
has  proposed  a  handy  plan  for  snch 
cases,  which  c-ertainly  merits  a  trial. 
It  consists  in  first  passing  a  pieC6 
of  twine  doubled  through  an  einstie 
catheter,  so  that  the  loop  makes  its 
appearance  at  tlie  eye.  Through 
this  loop,  a  loop  of  tJie  cord  should 
be  drawn.  The  ends  of  the  twine 
should  then  be  knotted  to  prevent 
them  from  slipping;  the  cntht'tef 
should  bo  armed  with  a  stylet,  and 
should  he  pushed  upward  into  the 
uttTus,  carrying  the  cord  with  it. 
After  introducing  the  catheter,  the  stylet  should  l>e  withdrawn,  and 
the  instrument  should  be  left  behind  to  keep  the  cord  from  again 
prolapsing. 

In  one  case  Dr.  Asliford*  succeeded  in  attaching  the  cord  to* 
Gariel  pessary.  The  latter  was  then  carriwl  into  the  uterus,  and  in- 
flated to  prevent  its  expulsion. 

If  neither  the  cord  can  be  returned  nor  the  child  extracted,  it  is 
proper  to  try  by  Braxton  Hicks's  method  to  convert  the  head  presenta- 

*  F.  A.  AsiiFoRO, '  BalUmning'  the  Prolapsed  Umbilical  Cord,  Am.  Jonr.  of  Ob* 
stetn  October.  1678,  p.  745, 
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tion  into  one  of  the  Bhoulder  or,  better  atill,  of  the  breech,  in  order  by 
BO  doing  to  rfUevc  the  uinbilicyil  vessels  from  pres^tnre.  Of  courae,  if 
the  prolupscd  fuuie  is  aiisociiiUHl  with  pelvic  eoutnu'tion,  tlie  rule  here- 
tofore given  to  consult  first  the  safety  of  tlie  mother  remains  the  guid- 
ing ono  in  pmrtice. 

In  face  prt'bi'ntations  version  is  indicated,  a&,  owing  to  the  imper~ 
feet  manner  in  wliit»h  the  face  closes  the  uterine  orifice,  replacement  of 
the  cord  it  not  likely  to  prove  successful.  If  the  opening  through 
which  the  cord  makes  its  way  into  the  vagim»  is  produced  by  a  pro- 
lapsed extremity,  the  latter,  of  course,  should  be  pushcil  Ijack  after  the 
cord  has  boon  returned.  In  footling  owes  the  presenre  on  the  cord 
docs  not  begin  until  long  after  the  cxtremitiot;  can  be  reached  and 
utilized  for  extraction.  In  full  breech  cases,  where  the  size  of  the  pre- 
senting part  might  interfere  with  the  funic  cirndation,  where  it  is  jms- 
Bible  lo  return  the  cord  with  the  hand  it  is  equally  practic^ible  to  bring 
down  an  extremity.  In  cross-births,  before  the  shoulder  lioconjes 
wedged  in  tlic  pelvis  the  cord  is  in  no  danger.  No  treatment  is  there- 
fore necosBary,  except  that  indicated  by  the  faulty  presentation. 


SrsPEXDED  Animation  ou  Asphyxia  NEOKATORrH. 

Definition. — The  term  suspended  animation  is  applied  to  such 
grndue  uf  congenital  asidiyxia  in  the  living  new-born  child  as  are  nut 
incompatible  with  the  continuance  of  its  life.  A  larger  number  of 
males  than  of  females  are  borne  asphyxiated,  and  the  children  of  primi- 
parip  arc  mnre  liable  to  this  condition  than  those  of  muUij>ane. 

Ecology. — A  perfect  oomprehonsion  of  tlw  etiolfigy  of  suspended 
animation  must  be  baKeil  upon  thorough  knowledge  of  the  physiology 
of  intra-uterine  life  and  of  the  conditions  necessary  to  its  preservation, 

During  the  period  of  gestation  the  child  remains  in  a  state  of  apncDa, 
and  the  respiratory  function  necessary  to  its  devehjpment  is  performed 
by  the  placenta.  So  soon,  however,  as  the  child  is  born,  in  normal 
cases,  the  thorax  expands,  the  diui>hragm  contracts,  and  pulmonary  res- 
piration is  pfltablished.  The  premature  estiiblishment  of  pulmonary 
respiration  while  the  child  ia  still  in  the  utero-genital  passage,  owing  to 
the  absence  of  an  atmospheric  medium,  is  followed  by  asphyxia,  and  ia 
the  usual  cause  of  still-births. 

The  reason  of  the  first  respiratory  movement  in  the  child,  whether 
prior  or  subsequent  to  its  birth,  has  long  Iwen  a  subject  for  sjieculation. 
Omitting  earlier  views,  at  present  two  theories  contend  for  supreniacy. 
The  one  forninlated  by  Schwartz  maintains  that  in  all  oa^ea  the  respira- 
tory act  is  due  to  di8turlH*d  placental  circulation,  and  the  cousetjuent 
lack  of  oxygen  in  the  blood  of  the  child.  Preyer,  on  the  other  hand,  in- 
aista  tlmt  respiration  is  a  reflex  movement  provoked  by  cutaneous  stim- 
uli,    lie  admitj),  however,  that  a  venous  condition  of  tlvl^  blood  favors 
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the  action  of  external  stimuli  by  increasing  the  irritability  of  tho  respira- 
tory cootrea. 

As  a  contribution  to  the  solution  of  the  questions  in  dispute,  Otto 
Engatrom*  lias  recently  reported  u  series  of  experiments  made  by  him 
upon  gravid  nibbiU  and  guinea-pigs,  in  Preyer's  laboratory.  The  aui- 
muls  u'tTC  strapped  to  a  board,  and  were  then  inimurscd  in  a  saline  solu- 
tion (six  per  cent),  which  was  kept  at  blood-heat  by  a  8i»eoial  apparatus. 
Tho  head  of  the  animal  was  pla^wd  above  the  fluid*  A  small  incision 
was  then  made  in  the  abdominal  avoII,  through  which  a  uterine  cornu 
was  allowed  to  escape  into  the  saline  fluid.  The  uterine  walls  were 
next  opened  opposite  the  mesenteric  attuchmcut  at  ttic  point  of  least 
vascularity.  As  there  was  no  hsemorrlioge  to  stain  the  saline  fluid,  it 
was  possible  to  observe  the  fojtuHes  througli  the  membranes  in  the  clear 
amniotic  fluid.  When  this  experiment  wiis  performed  with  addre« 
and  dexterity,  tlic  exposed  foetus  remained  in  a  state  of  apntija,  and  the 
blood  in  the  umbilical  vein  po^^ssed  a  bright-red  color,  in  murked  con- 
trast with  dark  hue  of  the  blood  in  the  umbilical  arteries. 

If  now  the  cord  was  compressed  through  the  membranes  by  tlri^^ 
thumb  and  iurlex-lLngcr  of  the  warmed  hand,  or  by  self-cloriitig  compresi^H 
ing  forceps  applied  to  the  cord  near  to  the  placenta,  and  ua  far  from 
the  fa?tus  as  possible,  respiration  followed  in  from  three  to  six  second*, 
and  continued  nntil  death  supcrvcui^d  from  a^fphyxia.  The  same  resalts 
followed  when  tho  umbilical  vein  was  pricked  with  a  needle,  or  was 
divided  by  scissors-  Again,  in  other  cases,  to  avoid  the  criticism  tliat 
external  stimuli  were  not  absolutely  excluded  by  the  manipulations  em- 
ployed, the  mother  was  asphyxiated  by  carbonic-aoid  gas,  or  poisoned  by 
woorari,  or  bled  to  death  by  oi>euiug  the  carotid.  Hero,  too,  soon  aft<?r 
the  blowl  iu  the  umbilical  vein  became  of  a  venous  hue,  respiratious 
occurred  as  heretofore,  though  all  manipulations  were  ejirefully  avoided. 
It  is,  therefore,  demonstrated  that  fetjil  respirations  are  excitetl,  in  the 
absence  of  external  sources  of  irritation,  so  soon  as  the  blood  in  the 
umbilical  veins  becomes  darkened,  or  is  cut  off  from  the  foBtus. 

On  the  other  hand,  in  another  series  of  ca«es,  where  the  amniotic  sac 
was  exposed  under  a  blood-warm  »dine  fltiid,  and  the  apucea  wsa  not 
disturbed,  Kngstrom  gently  pricked  the  extremities  of  the  fcetus  witb  • 
needle.  Keflex  movemeuts  were  excited,  but  the  apnoea  continQc<l. 
When,  however,  deep  punoturo  was  made,  the  alse  nasi  dihited,  the 
mouth  opened,  and  thoraeic  inHjuratioii  was  evoked.  The  effect  «tis, 
however,  momentan',  and  the  apncea  returned. 

Again,  in  order  to  reduce  the  disturbance  of  the  placental  circulation 
to  a  minimum,  Kngstrom,  following  a  method  invented  by  Prewr, 
seizetl  the  head  of  a  fietiis  with  the  thumb  and  index-finger  through  the 
abdominal  walls,  and  then  cut  throui^h  the  abdominal  coverings,  the 
nterine  walls,  and  amniotic  sac  to  tho  nose  of  the  animal.  The  noee 
*  Ueber  die  Ursachen  dor  Ersten  Athombeiveg^iigDn. 


WM  then  lifted  above  tlie  saliue  fluid  and  exposed  to  the  atmoaphere. 
By  moans  of  powerful  cnrreiit«  of  induced  galvanism  applied  to  the 
uuiial  organ,  respiralori'  raovemenU  were  excited,  but  coursed  when  the 
current  was  remove<l.  It  seemed  doubtful,  however,  whether  inspiratory 
nets  did  occur  in  either  Merles  of  experiiimut^i  so  long  as  the  placental 
circulation  waa  completely  undisturbed.  The  exietonce  of  apnooa  in  tlie 
fiptns  13  not  concluHivo  evidence  that  the  o|K;ning  of  the  utems  or  the 
compression  of  the  uterine  walls  ]>rodxicefl  no  derangement  in  the  bloofl- 
current^of  the  placenta.  The  results  were  often  nogatiToat  the  begin- 
ning of  the  exf»eriment,  but,  as  the  blotnl  in  the  umbilical  vein  darkened, 
the  electric  and  mechanical  irritant*  produced  more  and  more  marke<l 
effects. 

From  these  experiments  it  beoomes  evident  that  when  the  placental 
respinition  la  suspended,  the  accumulation  of  unknown  ntateriaU  in  the 
blood  is  capable  of  exciting  the  respiratory  center  in  the  medulla 
oblongata  of  the  ta^tus  without  the  aid  of  peripheral  stimuli;  but  that 
the  latter  are  capable  of  exciting  the  respiruton*  act  before  the  iutenial 
Btimuli  have  increased  suffioitMitly  Ut  induce  inde]>eitdent  action.  Again, 
it  is  a  familiar  fact  that  in  mo^lemte  degrees  of  asphyxia  in  the  new-bom, 
after  the  irritability  of  the  medulla  has  been  lowered  to  a  point  at 
which  no  response  follow-j  from  t)ie  venous  condition  of  the  blood,  ex- 
ternal stimuli  are  still  capable  of  exciting  respiratory  movemonta. 

Engstrom  found,  too,  that  wheu  the  fa-tus  httti  brealluHl  in  the 
amniotic  sac,  after  respirations  hjid  ceased,  and  after  the  bloml  in  the 
nmbilical  vein  and  arti^ries  had  become  of  the  same  bine  color,  and  the 
nose  and  lips  ha<l  I>eoome  cyanotic,  it  was  still  possible  to  excite  res- 
pirations in  some  cases  by  opening  the  amnion  and  lifting  the  hea<l  so 
•0  to  expoao  it  to  the  air,  and  in  others  by  pinching  the  nostrils,  the 
ears,  and  the  mouth.  For  the  sake  of  convenience,  I  shall  take  the 
liberty  of  recalling  at  tliia  point  the  peculiarities  of  the  fetal  circula* 
tion.  The  arteriulized  blood  in  the  umbilical  vein  empties  partly  into 
the  p*)rtiil  vein,  and  is  first  di,strihut*xl  t*i  the  livor,  and  in  jHirt  posses 
by  tlie  ductus  veuosus  into  the  inferior  vena  cava.  The  mingled  venous 
and  arterial  currents  then  enter  the  right  aurielo,  a:id  are  in  early 
pregnancy  directed  by  the  Eustachian  valve  across  the  right  auricle  to 
the  left  auricle,  and  thence  puss  to  the  left  ventricle.  Ap  the  heart 
contraottf,  the  bhxxi  is  driven  from  the  left  ventricle  to  the  aorta,  and 
is  thence  distributed  by  the  large  vessels  which  spring  from  the  latter 
to  the  hea4i  and  upjier  extremities.  The  bloml  returned  from  the  upper 
portion  of  the  body  hy  the  sn[>erior  vena  cava  entJers  the  right  aorit^le^ 
where  it  passes  in  front  of  the  Etisttichian  valve  to  the  right  ventricle. 
With  the  advance  of  gestation,  however,  a  gradual  disappeamnee  of  the 
Eu.stjioliian  valve  tiikes  place,  so  that  a  part  of  the  blood  from  the  in- 
ferior cava  enters  with  that  of  the  8ui>erior  cava  into  the  right  ventricle. 
The  contraction  of  tho  right  ventricle  forces  tlio  blood  into  the  pul- 
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monan*  artery,  which  fiistribntes  an  inBigniticaut  quantity  to  the  Inngs, 
while  the  main  current  passes  through  the  ductus  arteriosua  to  the 
aorta,  by  which  it  is  distributed  to  the  lower  portion  of  the  body.  Now, 
though  the  ga-ater  i)rtrt  of  the  regenerated  plaivntal  blood  is  distributed 
to  the  head  and  upper  part  of  the  body,  it  is  mingled  largely  with 
Tenons  blood  returning  from  other  organs,  and  that  which  goe«  t*>  the 
respiratory  center  in  the  medulla  oblongata  is  of  a  charat^ter  which 
would  cause  dyspnteic  manifeatatious  in  self-breathiug  individuals. 

During  labor,  ei-pecially  in  the  last  sUige,  the  placental  aenition  of 
the  blood  is  interfered  with  by  the  uteriue  contractions,  and  in  its 
passage  tbrough  the  pelvis  the  surface  of  the  child  ia  eabjccted  to 
pressure  and  friction.  At  birtli  the  body  is  exposed  to  the  air.  These 
combined  causes  as  a  rule  are  followed  by  pulmonary  respiration, 
though  in  some  instances  of  lowered  irritability  of  tho  medulla  pro- 
longed apn<pa  follows  tho  birth  unless  the  child  is  made  to  cry  by 
vigorous  slapping. 

As  the  chest  expands  in  the  act  of  inspiration  the  lungs  fill  with  air, 
ftud  tho  blood  from  the  pulmonary  arterj'  pours  into  the  opened  pulmo- 
nary vessels.  The  pressure  in  all  the  vessels  of  the  body  is  diminisliod, 
though  in  the  thorax  a  partial  comiwnsatiou  takes  ph*oe  from  the  aspi- 
ration of  blood  from  the  veins  which  enter  the  intrathoracic  sjmce. 
Tho  diminution  of  pressure  is  greatest  in  the  pulmouar>*  artery.  The 
current  which  empties  into  the  aorta  becomes  of  feeble  force,  and  final- 
ly ceases  altogether.  The  ductus  arteriosus  gradually  closes,  and  the 
pulmonary  circuit  becomes  complete.  Tho  withdrawal  of  the  blood  from 
the  pulmonary  artery  and  the  force  of  aspiratioTi  lower  the  teusion  in 
the  aorta.  The  heart  beats  more  slowly.  The  resulting  dimini«h«l 
arterial  pressure  is  most  felt  in  the  extremities.  The  pulsation  of  the 
umbilical  arteries  as  a  consequence  ceases,  and  the  placentid  circulation 
ia  suspended. 

In  the  asphyxia  of  new-born  infants  the  suspended  animation  is,  with 
few  exceptions,  preceded  by  intra-uterine  respirations.  The  causes  of 
the  latter  are  to  be  found  in  tetanic  contractions  of  the  uterus  and  the 
consequent  diminished  blood-supply  to  the  placenta,  in  premature 
detachment  of  the  placenta,  in  compression  of  the  cord,  in  acute  ame- 
mia,  and  in  the  sudden  death  of  the  mother.  Of  these-,  the  oompToa- 
sion  of  the  cord  is  by  far  tho  most  common. 

The  first  effect  of  the  compression  of  the  cord  ia  to  arrest  the  cir- 
culation in  the  umbilical  arteries.  The  pressure  in  the  aorta  is  thereby 
augmented,  and  increased  w(irk  ia  thrown  upon  the  left  ventricle  of  the 
heart.  Except  in  cAses  whore  tlie  mouth  and  nasal  passages  are  closed 
by  pressure,  with  the  expansion  of  the  chest,  due  to  the  irritation  of  the, 
me4ulla  by  the  increased  venosity  of  the  blood,  amniotic  fluid,  me 
Ilium,  and  mucus  are  aspirated  into  the  air-passages.  When  the  com-' 
pression  of  tlie  cord  is  temporary  the  circulation  may  be  restorod,  and 
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the  apnoea  may  agaiu  roturu;  but  iu  cases  whure  the  reapirations  con- 

titiue,  the  cnpillartos  of  tlio  lungs  fill  with  bloml  from  the  pulmonury 

artery,  tlie  iutmtlioracic  vcmuus  oot)g<^tion  Ls  incaniscd,  and  the  heart 

[jtiou  is  lowered.     As  the  irritability  of  the  mwiulla  sinks,  the  rcs- 

■.tions  fail,  the  cavities  of  the  heart  611  with  venous  blood,  the  luugs 

lOongesteil,  and  in  some  insttinces  aubpuhnonury  ecchymosud  result 

'^from  ovenlidtontion  of  the  pulmonary  vessels.     Outside  the  thoracic 

cavity,  the  venous  trunks  are  often  distended  with  blood.     This  second- 

Tonous  stasis  is  most  marked  in  the  vessels  of  the  neek,  liead,  and 

fbrain,  but  to  a  less  degree  venous  stasea  are  likewise  observed  in  the 

l^abdominal  organs  and  in  the  capillaries  of  the  skin. 

Suspended  animation  muy  exceptionally  occur  without  antecedent 
intra-uierine  respiration.  This  is  the  case  when  disturbrtnoe  or  arrest 
of  the  placental  functions  takes  place  in  fcetnses  so  immature  tliat 
•  medullary  centers  can  not  respond  to  the  irritation  of  insiitlicienlly 
oxygenated  disiLssimilativc  products  by  originating  the  nor\'oua  ini})ul8« 
necessary  for  the  production  of  respinitory  movements.  Another  cause 
of  sus|H!n(leil  animation  unattended  by  intra-uteriue  respiration  is,  ac- 
cording to  Schultze,  a  very  slow  progress  of  the  plaeentul  respiratory  dis- 
turbance, and  a  consequent  gra<lual  diminution  of  the  amount  of  oxy- 
^geu  in  the  fetal  blood.  The  dcliciency  in  oxygen  is  at  first  so  slight 
not  to  stimulate  the  medullary  center,  and  when  the  deficiency  be- 
[»me8  more  marked,  the  irritability  of  the  medulla  has  been  so  much 
Bed  that  it  is  no  longer  cai)al)le  of  originating  a  respirati>ry  im- 
pulse. In  this  ciuto.  the  foetus  dies  or  passes  into  a  condition  of  sus- 
pended animation  without  having  breathed  at  all.*  Compa>ssion  of 
the  fetal  brain  due  to  a  contracted  pelvis,  to  intracranial  hflemorrhage, 
tato  the  use  of  the  fon-epe,  f  or  to  delivery  in  breech  positions,  may  occa- 
sion death  or  sus|}ended  animation  without  exciting  respiratory  move- 
ments. The  rationale  of  such  cases  is  as  follows :  Cerebral  compres- 
■ion  n^liicos  or  even  arrests  the  heart's  action  by  irritating  the  pneu- 
■mogastric  nerve.  The  placental  respiratory  function  is  thus  im^mired, 
the  fetal  blood  is  consequently  deprived  of  oxygen,  and  the  irritability 
of  ttie  medulla  so  reduce<l  that  the  latter  can  no  longer  originate  re- 
spiratory movements.^  If  intracranial  extravasations  are  located  upon 
the  convexity  of  the  cerebrum,  they  are  comparatively  innocuous,  since 
the  medulla  is  not  compressed.  Their  most  pomicious  eScct  is  natu- 
rally obsen-ed  when  they  are  situated  at  the  base  of  the  brain. 

Morbid  Anatomy. — Schultze  recognizes  two   stages  of  suspended 
animation,  which  <;orresp(»nd  t»»  the  terms  anphifxia  /iVi^/i  and /«////</rt, 
lally  employed   to   designate   these  respective   conditions.*     The 

•  SOHULTXE,  up.  rit..  pp.  103  el  *«/. 

♦  DoHRN.  An-h.  f.  Oyniu'k.,  IW.  ri.  1874,  p.  W5. 
t  Frank KNHXrHKit.  Mnnat«ischr.  f.  Ooburtsk.,  BJ.  xv,  IBOO.  p.  SA8. 

'  ScauLTZB,  op.  cit..  pp.  6, 180.  U7. 
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boun«lun'  line  between  the  two  stages  is  marked  by  the  loae,  on  the 
part  of  the  mnscles,  of  their  tonic  contrai^tility.  In  tlie  first  dUge  the 
mufiCuUir  tone  ia  etill  preserved.  Although  there  are  no  epuuUineous 
muscular  ooiitnictions,  tlie  extremities  are  not  completely  rt-Uixedt  nor 
does  the  head  drop.  liuilex  niovement8  are  eu«ily  produced  by  surface 
irritation.  The  skin  iB  dusky  red  or  cyanotic,  the  ciitaneous  rcAsek  ore 
tnrgiil,  Die  conjunctiva  injt«ted,  and  the  eyebalU  protrtiding.  The 
cardiac  and  unibilicul  pulsations  are  slow  but  forcible.  The  umbilical 
vessels  are  fully  distended,  liespiratory  movements  usually  occur  only 
after  a  cortiiin  interval.  They  are  at  first  feeble,  superficial,  and  at- 
tended by  facial  contortions,  but  soon  become  more  powerful  The 
increased  deficiency  in  oxygen,  occasioned  by  delivery,  oftt>D  fnmiahes 
to  the  medulla^  in  this  stage  of  suspund<!d  auinmtion,  a  stimulus  of 
sufficient  intensity  to  canse  spontaneous  respiratory  movementA.  llie 
same  result  is  attained  by  irritation  of  the  surface.  If  respintti<in  dtkes 
not  ensue  from  either  cause,  the  child  passes  into  the  second  stage  of 
asphyxia. 

In  the  second  stage  of  suspended  animation,  or  ttsphyxia  pallida^ 
the  children  are  exceedingly  aniemic.  The  conjnctivfie  are  without 
luster;  the  surface  is  cold;  the  sphiuelers  are  relaxed;  the  liml», 
head,  and  lower  jaw  hang  loosely  down.  Reflex  movements  do  not 
occur.  The  cardiac  beats  are  frequent  and  feeble.  The  nmbiliod 
pulse  is  almost  or  quite  imperceptible.  The  umbilical  vcssids  on; 
empty.  Kither  no  spontaneous  respiratory  movements  occur  or  ihfv 
are  few,  snajiping,  and  produced  by  tlic  diaphragm,  witliout  tlie  par- 
ticipation of  the  facial,  nastd,  or  maxillary  muscles.  The  respiratioiis 
are  ineffectual,  since  a  poMt-j/iorferit  examination  reveals  little  or  no  air 
in  the  bronchi,  which  are  usually  filled  with  fluid  matter,  and  since 
no  rAlos  are  heard  during  the  respiratory  efforts.  The  medulla  is  so 
completely  paralysed  that  the  stimulus  of  the  increased  dc6oiencT  in 
oxygen,  attendant  upon  delivery,  merely  produces  these  futile  respira- 
tory efforts.  Should  artificial  means  succeed  in  restorinj?  the  child, 
the  flrst  signs  of  its  resuscitation  will  be  refilling  of  the  cutaneous 
capillaries  and  returning  mtiRcular  tonicity.  The  morbid  anatomical 
features  of  suspended  aniniatinn  vary  according  as  that  condition  has 
or  has  not  been  attended  by  intra-uterine  respinition.  In  the  latter 
case  the  blood  is  dark  and  uncoagulated.  The  puUnijnary  >T-8sels  are 
widely  distended.  The  lungs  are  enhirged,  heavy,  and  of  a  dark-red 
color.  XunierouB  pulmonary,  snbpleural  «ubpericardiul,  and  suben- 
docardial ecohymoses  are  present.  The  pulmonary  extrava*iatioiL'«  are 
more  extensive  than  in  cases  of  asphyxia  accompanied  by  intra-uterine 
respiration,  for  the  reason  that,  in  tlie  latter,  the  aspirated  fluids  offer 
a  certain  support  to  the  distended  capillaries.  Pulmonary  congestion 
and  ecchymosis  may  be  absent  if  tlie  int^iiiratious  were  ineffectual,  in- 
frequent, and  of  short  duration.     Tltu  obstruction  of  the  pulmonary 
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circnlation  farther  produces  venous  congestion  of  the  surface^  of  the 
ubildMiiual  organs,  and  of  ihu  encephalon  rosultiug  in  eubconjuuctival, 
meningeal,  and  cerebral  luEmorrhagos.  Kcchymo8«8  nmv  also  bo 
found  beneath  and  upon  the  pericranium.  Aside  from  tlic  extrava- 
sated  blood,  no  foreign  matters  are  found  in  the  bronchi.  The  absolute 
proof  that  the  asphyxia  of  still-born  cliildren,  or  of  those  born  in  a 
moribund  condition,  was  att-ouded  by  iutru-uterino  respiration  consists 
in  U»c  discovery,  within  tlic  bronchi,  of  substances  introduced  by  Lho- 
J  tHcic  ufipiratiou.  When  the  proof  is  lucking,  inspiration  may  still 
lufcTe  occurred,  but  the  entrance  of  foreign  bodies  has  been  prevented 
through  occlusion  of  the  nose  and  mouth  by  portions  of  the  membranes, 
or  by  close  appositian  to  them  of  the  maternal  soft  part«.  The  quan- 
tity of  aspirateii  material  will  depend  upon  its  character  and  the  force 
of  the  inspirations.  The  tough  cervical  mucus  penetrates  only  to  the 
tnirlu-u  and  priniiiry  bronchi.  The  liquor  amnii,  containing  meconium, 
Teniix  ca*ei>*«i,  and  blood  and  downy  hairs,  may  even  reach  the  ter- 
minal bronchioles.  If  air  had  found  an  entrance  into  the  uterine 
cavity,  it  is  also  present  in  the  bronchi,  and,  exeeptionnlly,  in  the 
Btomach  and  duodenum.  The  dilatation  of  the  Kustachian  tubes,  as 
a  conssiHiHence  of  the  first  inspirations,  permits,  in  some  instances,  ac- 
cording to  WeDdt,*the  penetration  of  liquor  amuii  into  the  middle 
ear.  The  pulmonary  eo<'hymo8es  are  loss  nnracrons  and  extensive  in 
wtphyxia  attended  by  lutra-uterine  respiration  than  in  the  other  va- 
riety, fi»r  reasutirt  alxivo  stjitinl,  bnt  congestion  and  extravasations  iu 
the  alHiominal  and  cerebral  organs  are  quite  as  consUint  and  important 
Diagnosis. — An  important  diagnostic  symptom  of  beginning  as- 
phyxia is  diminished  frerjuency  of  the  fetal  heart-be;its,  due  to  inhibi- 
tion of  the  placental  respiration.  This  has  no  significance  if  it  be 
manifest  only  during  the  pains,  since  it  is  then  a  physiological  occur- 
rence due  to  the  mechanieul  compression  of  the  fcetas  or  to  expression 
of  the  phwentftl  blood  into  the  fetal  vessels.  If  it  persist,  however, 
during  the  interval  between  the  jtaius,  and  be  progressive,  it  is  of  seri- 
ous import,  l)etokoning  either  considerable  compression  or  irritation  of 
the  meduHa  by  an  excess  of  deoxygenated  bloo<l.  The  diminished 
frequency  is  sometimes  snrceeded  by  increased  rapidity  of  the  cardiac 
oontmctions,  iudicating  paralysis  of  the  pneumogafitric,  and,  c{)nBO- 
quently,  a  more  advanced  stage  of  suspended  animation,  f  This  in- 
craaaed  rapidity  is,  probably,  invariably  preceded  by  the  diminished 
frequency  of  the  heMi;*a  action  ali*eady  alluded  to.  The  evacuation  of 
meconium  is  also  diagnostic  of  asphyxia,  provided  it  be  not  merely  the 
result  of  the  mechanical  compression  exerted  upon  the  child  in  breech 
presentations.  The  appearance  of  the  meconium  is,  probably,  due  to 
the  incrtsased  intestinal  peristalsis  attendant  upon  asphyxia,  although, 

*  .SpiEOELMRO,  Lehrbuch.  p.  667. 

f  UCtek.  MoDAtascbr.  t  Oeburtsk.,  Bd.  xviii,  1863,  Supplem.  Heft,  pw  4a 
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])(>rhaps,  in  part  ix^caflioned  by  relaxatioa  of  the  apKlucters  and  com- 
preasiuu  of  the  abdomen  by  the  contracting  diuphnigm.  The  di*- 
cliai'ge  of  meconium,  accordingly,  usimlly  utteudd  that  form  o(  au*- 
pended  animation  in  vhicli  iutra-uteriiic  respiration  has  occurred,  and 
i&  absent  in  Iho^")  cases  of  gradnally  induced  asphj'xiti  unacoompamed 
by  respiratory  ciTorta.  The  differential  diagnosis  between  tlieee  two 
viirietit!3  is  completed,  after  delivery,  by  the  detection  of  bronchial 
rales,  due  to  the  aspirution  of  iutra-uteriue  fluids,  in  all  casee  of  ii 
uterine  respiration  except  those  in  which  the  external  air-pg 
were  occluded.  The  diiichurge  of  meconium  is  sometimes  not 
dicative  of  any  pathological  condition.  Sehultze*  detected  iutra-uter- 
ine  respiration  byHbdominal  auscultation,  as  well  as  by  intra-utetine 
palpatioUf  uud  numerous  observers  have  heard  Uie  vagiius  uterinut^  or 
intra-utcrino  cry,  which  bears  ti^stimony  to  the  entrance  of  air  into  the 
uterus,  and  to  the  occurrence  of  respiratory  movements,  f  When  de- 
livery has  been  partially  accomplished,  the  diagnosis  of  asphysii  a 
easily  made  from  the  failing  fetal  pulse,  the  cyanosis,  the  forcible  ^^ 
spiratory  efforts,  and  the  relaxation  of  the  child's  musclea. 

Prognosis. — Tlie  |)roj?nosia  depends  Uirgely  ujwn  the  grade  of  the 
asphyxia,  althougli  the  cause  of  the  latter  ia  of  still  greater  siguifi- 
cance.  Suspended  animation  which  is  not  necompunied  by  ijitn* 
uterine  respiration  offers  the  best  prospects  for  reauscitation.  The 
chances  are  smiillor  if  inspiration  has  occurred,  and  the  worst  prog- 
nosis is  afforded  by  tlie  occurrence  of  respiration  when  the  tioae  and 
mouth  are  oet^hided,  on  account  of  the  graver  derangement  of  tiie 
fetal  circulation,  and  the  more  abundant  pulmonary  extrava8atiou& 
The  presence  of  aspimted  foreign  snbstunces  clouds  the  proguosiB  by 
interfering  with  efforts  at  artificial  respiration,  and  by  acting  as  the 
exciting  cause  of  atelectasis  and  of  lobular  pneumonia.  The  propniwij 
is  also  rendered  grave  by  tlie  occurrence  of  intracranial  hfemurrhagM. 
The  mortality  of  aspliyxiated  children  in  the  first  eight  days  after 
delivery  ia,  according  to  Poppers  8tatistics,J  seven  times  greater  Iban 
that  of  children  born  unasphvxiated,  and  the  mortality  in  the  first 
week  in  direct  i)roportioa  to  the  duration  and  gravity  of  the  sus- 
pended animation. 

Treatment^Tlie  indications  for  treatment  are  in  all  cases  to  clear 
out  the  air-i>assages,  to  restore  the  irritjibility  of  the  medulla,  to  in- 
crease the  force  of  the  heart-contractions,  and  to  relieve  the  plethora 
of  the  heart  and  of  the  blood-channels  of  the  thorax. 

In  cases  where  the  muscular  tonus  is  prescrvetl  these  indications  are, 
as  a  rule,  easily  fulfllle<l ;  aspirated  fluids  and  mucus  should  be  cleared 

•  ScHt'T.TZK.  op.  eil..  p.  127. 

f  KitisTCLLER,  Monataschr.  t  Ocburt^k.,  Bd.  xzv.  IS65.  p.  321 ;  BAJtrscucm,  Jb%d^ 
Bd.  ix.  18AT,  p.  21M;  Hayek.  Jbid.,  Bd.  xxr.  1B05.  p.  84L 
I  PoppBL,  op.  cil,,  p.  57. 
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from  the  tancea  with  the  fiuger.  If  the  nasul  passages  are  obstrnotod, 
month-to-moiith  insufflntion  shoiiUi  ha  omplovt'd.  The  child  Hhotild  be 
made  to  cry  by  flagellation,  and  the  respiratory  movement*  should  Ihj 
further  stimulated  by  alternately  immerfiing  the  child  in  hot  and  cold 
wutur.  80  fur  the  procedure  is  a  familiar  one,  but  in  a  go'Hl  number  of 
cases  ve  know  tlmt  in  a  few  days  the  skin  becomos  dusky*  the  hi*art 
action  feeble,  and  the  child  haa  been  temporarily  restored  to  life  only 
in  the  end  to  die  of  atelectasis.  As  a  means  of  guarding  against  this 
fatal  aoqnoncts  due  in  part  to  imperfect  expansion  of  the  luuga,  in 
part  to  lobular  congestion,  there  is  ao  method  that  rivals  the  one  of 
Schullzo. 

Sohultze  directs  that  the  child  should  he  grasped  in  such  a  manner 
that  the  operator's  thumbs  rest,  on  either  side,  upon  the  anterior  tho 
raeic  wall,  while  the  index-finger  occupies  the  axilla,  and  the  remaining 
fingers  are  placed  diagonally  across  the  back.  The  child  is  then  al- 
lowed to  hang  at  arm's  length  between  tlie  knees  of  the  obstetrician,  its 
face  being  turned  to  the  front.  In  this  position  the  pectoral  muscles 
are  made  to  draw  the  superior  ribs  upward,  the  abdominal  muscles 
draw  the  inferior  ribs  downward, and  the  weight  of  tlie  liver  causea  the 
deioent  of  the  diaphragm.  By  this  meims  the  capacity  of  tho  chest  is 
increased,  ami  ind])iration  ia  produced.  The  child  is  next  swung  up- 
ward, nntil  the  arms  of  the  operator  reach  an  almost  horizontal  posi- 
tion. Tho  swinging  motion  is  then  arrested,  flexion  occurs  in  tho 
child's  lumbar  spinal  region,  its  head  Is  directed  downward,  and  its 
lower  extremities  fall  slowly  toward  the  obstetrician  nntil  the  whole 
weight  of  ita  body  rt^tn  upon  his  thumbs.  In  this  way  the  chest  and 
abdomen  are  powerfully  compresst.'d,  the  diiiphriigm  is  forced  upward, 
and  an  efficient  expiration  results,  and  any  retained  adventitious  mat- 
ters are  expelled  from  the  air-poHsages.  An  inspiration  ia  now  pro- 
duced by  reversing  the  direction  of  the  swing  and  returning  the  child 
to  its  former  pfwition  of  complete  exumsion.  by  which  manoeuvre  the 
chest  is  made  to  expand  and  the  diaphragm  to  descend. 

By  this  method  not  only  is  good  aeration  of  the  lungs  secured,  but 
the  forcible  expiration  expels  the  materials  asjnrated  from  the  bronchial 
tubes.  A  still  more  important  action,  according  to  Schultise,  is  the  re- 
lief of  the  overloaded  vessels  as  a  result  of  the  compression  of  the  entire 
thoracic  contents.  Thus,  as  expiration  ia  produced  by  the  upward 
swing,  the  blo(Ml  is  pressed  from  the  left  ventricle  into  tlie  aorta,  juid 
from  the  right  auricle  into  the  right  ventricle.  The  emptying  of  the 
left  ventricle  makes  room  for  the  contents  of  the  left  auricle,  and  per- 
mita  the  return  current  from  the  pulmomiry  veins.  From  the  right 
Tentricle  the  surplus  blood  flnds  a  passage  into  the  aorta  through  tho 
ductus  arteriosus.  With  the  inspiratory  swing  blood  is  aspii-ated  from 
tho  peripheral  vesBels  into  the  blood-channels  of  tho  thorax.  The  as- 
pirated blood  is,  however,  venous,  as  the  semilunar  valves  prevent  re- 
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gurgitation  from  the  aorta.  By  alteruutiug  the  expiratory  and  tn- 
flpiratory  swinging  movements  the  pump- working  of  the  heart  is 
muehiinicaUy  set  iu  aotion.  As  the  bIo<>d-8trcauis  puas  through  the 
hoart  cavities,  the  systole  incrcHM^s  in  force  and  the  arterial  t43Usioa 
ifl  restored. 

In  cose-s  of  deep  asphyxia,  in  which  mnscular  tonieity  ia  loot,  and 
the  heart  movements  are  scarcely  perceptible,  the  nietluKls  at  firet  era- 
ployed  should  involve  tlie  minimum  degree  of  di^turbauce  to  Uie  child. 
Active  movements  are,  as  a  rule,  speedily  followed  by  the  extiuctioa  of 
heart  pulsations. 

The  child  should  he  laid  upon  a  table  and  covered  warmly.  Afl«r 
clearing  the  fauces  and  nasal  passages  a  No.  8  English  elastic  catheter 
should  be  passed^  under  the  guidance  of  the  fingers  of  the  left  hand, 
through  the  larynx  into  the  truchen,  and  ii^pirated  mattctni  shoold  be 
carefully  removed  by  suction.  Meantime,  at  intervals  iusuHkliom 
through  the  tube  into  the  bronchial  tubes  should  be  employed.  After 
each  iusulllatiou  the  chest  walls  should  bo  compressed  with  the  hand, 
to  produce  expiration.  By  this  meant*,  little  by  little,  the  h\ood  re- 
ceives oxygen,  and  the  returning  irritability  of  the  medulla  in  mani- 
feste<l  by  occasional  spontaneous  re^spirutory  movements.  When  ttu) 
color  retunis  to  the  skin,  and  the  lieart's  iiction  is  restored,  artifioial 
respiration  should  be  maintained,  at  first  by  means  of  Sylvester's 
metbod,  which  is  preferable  to  that  of  Sehultzo  in  feeble  children,  m 
it  involves  leas  exposure  and  less  violent  manipulations.  In  Sylveeter's 
method  *  the  child  is  placed  upon  ita  back  with  the  shotiUlers  raised 
Buffieiently  to  prevent  the  chin  from  falling  forward  on  the  bit«st 
The  tongue  is  drawn  forward  to  nniintain  a  free  entnuice  of  air  into 
the  windpipe.  To  imitate  the  movements  of  deep  inspiration,  the 
operator  gnusps  the  arms  above  the  elbows,  and,  raising  them  upward 
by  the  side*!  of  the  head,  he  extends  them  gently  and  steadily  upward 
and  forward  for  a  few  moments.  At  the  same  time  the  feet  shonld  be 
fixed.  According  to  Champueys,  the  effect  produced  is  more  than 
twice  aa  groat  when  the  arms  are  everted  as  when  the  arras  are  in- 
verttni.  This  he  attributes  to  the  mode  of  insertion  of  the  pe*.rtoralii 
major  muscle  into  the  outer  lip  of  the  bicipital  groove,  eversiim  nato- 
rally  rendering  this  more  tense.  Expiration  is  effected  by  turning 
down  the  arms  and  pressing  them  gently  but  firmly  against  the  sidw 
of  the  chest  When  the  process  has  been  repeated  a  few  time&,  tb& 
warm  bath  should  bo  employed  to  prevent  undue  refrigeration  of  llw 
cutaneous  surface.  The  mct'iod  described  should  be  alternated  with 
the  baths  until  spontaneous   respiration  is  maintained  or  the  oa«o  bc- 

•  Stlvksteb.  The  Discovery  of  tlie  Physiolopical  Mc'thoil  of  inducing  Relink 
tion  in  Cases  of  Apparent  Death  from  Drowning,  Chloroform.  Still-birth,  Xoijoon 
Gases,  Sd  «1..  1853;  The  True  Phy^iiolnincnl  Mflliod  of  restoring  IVr>ons  .^^'p•^ 
enUy  Drowneil  or  Dead,  and  of  rei>um.riLtiting  StUI-buni  Children,  Ijundoa,  18S& 
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comes  liopoless.  As  the  circnlation  improves,  the  swinging  movemcnU 
of  Schultzt'  may  (tfU-n  be  employed  with  wivantage.  In  prematurely  de- 
livered asphyxiated  ehildren  these  methods  are  inapplicable,  since  the 
thoraeie  walls  are  so  yielding  as  not  to  undergo  the  changes  of  form 
requisiU'  to  tlie  success  of  the  methods  described.  In  sucli  onseji  insuf- 
flation, through  the  catheter,  folhiwing  aspiration,  of  the  foreign  Ixnliefl 
in  the  air-passages,  is  the  only  available  treatment.  If  the  efforts  at 
roBiiscitation  be  snccesaful,  the  child  mnat,  for  the  first  few  days  after 
itti  birtli  be  kept  particularly  warm  and  be  regularly  nourished.* 

Collapse  and  SiDnEX  Death  dlriso  Labor  and  Ciiildbru. 

We  have  already  had  frequent  occasion  to  mention  collai>sc  during 
or  fullowiug  labor  as  a  sequence  of  ha^morrliiigc,  or  of  injuries  to  which 
the  genitjU  passages  have  been  subjected.  SjTicope  is  not  ao  uncom- 
mon result  of  exhaustion  folUmitig  prolonged  labor,  or  even  normal 
labor  in  women  with  exceptionally  sensitive  nervous  organizations. 
Again,  it  muy  be  caused  by  the  cerebral  ana'Uiia  jipxluced  by  the  re- 
cession of  blood  from  the  nerve-ceuters  when  the  intra-abdominal 
pressure  is  suddenly  dinuiiishetl  by  the  rapid  emptying  of  the  nterus. 
Tompomry  syncope,  if  followed  by  comj)lete  restonitioii  of  the  normal 
circulation,  has  no  positive  prognostic  significance.  Where,  however, 
the  pulse  cuntiuues  feeble  and  rapid,  it  should  be,  even  in  the  ab- 
sence of  other  grave  symptoms,  a  subject  of  profonnd  concern.  The 
arteries  then  gradually  become  empty,  while  the  largo  venous  trunks 
fill  with  blood,  and  the  sluggish  current  predisposes  to  the  formation 
of  thrombu 

Apart  from  snch  rare  accidents  as  cerebral  flpoj>loxy,  or  hejirt  rupt- 
ure, or  fatal  endings  from  hicmorrlmge,  from  pulmonary  congestions 
and  a>dema,  from  eclampsia,  from  inversion  and  rupture  of  the  uterufi, 
and  acute  septicjemia,  the  censes  of  sudden  death  are  to  he  found  in 
pulmonary  embolism,  in  the  entrance  of  air  into  the  circulation,  and  in 
sh<K-k. 

On  Ttironibosis  and  Embolism, — Thrombi  owe  their  importance  to 
tlte  disposition  they  possess  to  disintegrate  and  form  emboli,  which  are 
swept  along  by  the  circulation  until  arrested  by  the  diminished  caliber 
of  the  peripheral  vessels.  A  small  clot  forming  in  the  left  side  of  tlie 
heart  may  bl(H'k  u|)  an  artery  in  tlie  brain  or  in  either  an  upper  or  lower 
limb.  The  syniptimis  of  the  lesion  in  the  latter  case  are  the  absence 
of  pulsaticm  in  the  artery  below  the  thrombus,  with  pain,  coldness  of 
the  surface,  paralysis  of  the  nerves  of  moti(»n  and  sensibility  if  the 

*  Tho  Rubnlitution  of  Hylvrotcr's  inrthod  for  thoew  of  Mitr«)mll  Ilall  and  Schroe- 
d«r.  u  givrn  in  the  firsl  edition  of  tliiit  work,  i»  due  to  tin-  vf^ry  careful  and  Mtis- 
fsrtory  tnrosii^llons  of  I^ntncis  nenry  rhBrnpiieTM  in  rrferiMiw  to  \he  amount  of 
TcntilMion  pcc^^rwl  by  the  diffureut  metbods  of  urtiduiol  respimtioti.  (Mod.-Chlt 
Trans.,  vol  Ixiv.) 
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arteriul  obstructiou  be  sutidcu  aud  complete,  and  in  some  cases  gan- 
grene of  tlie  extremity  affected.* 

Of  mucli  more  common  occurrence  are  venous  thrombi.  Indeed, 
it  may  be  stated  tbtii  thrombosis  of  the  veins  furnishes  the  most  fre- 
quent cause  of  sudden  death  in  labor  and  dnrlng  the  puerjwral  period. 
As  u  loilo,  the  plotting  tukes  ])liiue  in  the  femoral,  the  pclrio,  or  the 
uterine  veins.  Spiegelbergf  atates  that  the  emboli  which  become  de- 
tached during  or  sliortly  after  hibor  proceed  from  clots  formed  at  ihc 
site  of  the  placenta. 

When  the  placenta  is  partially  detiiehed  during  labor,  or  the  utenu 
docs  not  properly  coutruct  after  the  birth  of  the  i-hild,  sudden  hwmor- 
rhage,  followed  by  s^Tieope  or  marked  weakening  of  the  heart'»  action, 
may  lead  to  the  formation  of  large,  soft  clots,  extending  from  the  open 
months  of  the  sinuses  in  the  direction  of  the  heart.  These,  by  suddeu 
movements,  by  the  douche,  or  under  a  powerful  contraction,  such  si 
oftentimes  follows  tlie  rupture  of  the  membranes  or  the  oxpulsioo  uf 
the  fcotus,  may  be  set  adrift  from  their  moorings,  and  be  washed  np- 
waixl  through  the  vena  cava  to  the  right  side  of  the  heart,  ant]  thence 
to  the  bruuohes  of  the  pulmonary  artery. 

It  has  been  assuincd,  though  not  without  question,  that,  owing  to 
the  largo  proportion  of  fibrin  in  the  blood  during  pregnancy  and  child- 
bed, it  is  poasihlu,  when  the  heart's  action  is  feeble,  for  spontaneous 
coagulation  to  take  plucc  in  the  pulmonary  artery.  This  theory, 
originally  broached  by  Meigs,  has  been  warmly  sup|X)rted  by  Playfair 
and  Barker.  Clinically,  many  striking  facts  have  bean  a<iduced  in  its 
su]iport.  Playfair  argues  that,  when  dyspnoea  pre^cedea  phlegmni^ia 
doleus,  the  same  causes  which  have  led  to  thrombosis  of  the  fenionJ 
veins  have  antecedently  been  at  work  in  tlie  formation  of  eoagiila  in  the 
pulmonary  artery.  But  th^  posl-morlffm  evidence  of  such  a  connexos 
is  not  conclusive.  Dr.  Mary  Putnam  Jacobi  has  reported  the  case 
of  a  patient,  dying  tivc  hours  after  labor,  where  prft;(!ordiaI  oppression 
and  dyspnoja  hud  been  marked,  and  yet  no  lesions  whatever  were  found 
at  the  autopsy  to  account  for  these  symptoms.  Not  is  it  possible, 
when  we  conaidor  the  frequency  with  which  thrombosis  of  the  uterine 
veins  precedes  that  of  the  veins  of  the  thigli.  to  be  sure,  in  the  absence 
of  &  post-?norfeni  examination,  that  the  dyspna**  observed  by  Plaj-fair 
may  not  have  been  due  in  an  cmhohiB  from  a  clot  formed  in  a  uterine 
vessel.  I  would  not,  however,  deny  the  possibility  of  Plaj-fair's  hypothe- 
sis. I  only  wish  to  empbasizc  the  fact  that,  so  far  as  the  evidence  goes, 
it  lacks  the  positiveuess  of  a  scientific  demonstration.  According  to 
all  ordinary  experience,  the  fore©  of  the  blood-curront  in  the  pulmonary 
artery,  except  in  the  death  agony,  is  sufficient  to  prevent  spontaneous 

•  Barker,  The  Piicrperfll  Dis«uws,  p.  2.57;  Baenbs,  Thrombosis  and  Emlmli  o! 
Lying-in  Women,  Obat,  Trans.,  voL  iv,  p.  80; 
f  SplEaELBERU.  Iw.  cit.,  p.  661. 


PROLAPSE  OF  THE  FUNIS,  ETC. 


641 


Icongtilntion  from  taking  place.  Virchow  hfui,  however,  pointed  out 
thftt  Biiy  of  the  few  minor  veins  opening  into  the  right  auricle  may  bo 
the  seat  of  the  primary  thrombus,  nnd  give  rise  to  u  large  seeondarv 
thrombus  within  the  auricle.     (Savage.) 

The  sympt^ims  of  stoppage  in  a  large  pulmonary  vessel  are  intense 
dyspnosft,  air-hunger  (to  nee  an  expreflsive  German  term),  fluttering 
heart-a<rtion,  a  feeble,  nipMl  pulse,  a  rohi  skin,  and  striking  pallor  of 
the  countenance.  Death  may  follow  in  a  few  minuter,  or,  where  the 
main  trunk  is  free,  the  more  violent  symptoms  may  in  the  coarse  of  a 
half-hour  subside,  to  retiini,  however,  with  the  slightest  movement  or 
without  apparent  cause,  the  patient  dying  in  a  few  days  from  abnormal 
lowering  of  the  temperature,  from  dygpna*a,  and  cyanosis ;  or,  after  a 
succession  of  attackSf  the  thrombus  may  be  absorbed,  and,  as  I  have 
once  seen,  complete  recovery  may  take  place. 

The  Entrance  of  Air  into  the  Circulation.*— The  passage  of  air  from 
the  uterine  cavity  into  the  cir<ulatinn  is  rendered  possible  by  the 
presence  of  open  sinuses,  or  of  sinuacs  closed  by  soft,  easily  detaduKl 
thrombi.  These  conditions  are  always  present  previous  to  delivery  in 
cast^  of  r»artiul  separation  of  the  placenta,  and  in  the  puerperal  state, 
«ci>eoially  in  the  latter,  when,  owing  to  debility  resulting  from  the 
tiuduc  prolongation  of  labor,  the  expulsion  of  the  oMim  has  been  fol- 
lowed by  imperfect  retraction. 

Air  may  be  forcibly  driven  into  the  uterus  by  means  of  the  uterine 
or  even  the  vaginal  douche.  For  this  reason  tlie  siphon  syringe  should 
be  discardc<l  from  midwifery  pmotice.  The  objection  to  tlie  continu- 
ous stream  furnished  by  a  vessel  placed  at  a  height  above'  the  patient, 
based  upon  the  insuiliciont  force  *>f  the  current,  is  purely  theoretical. 

It  is  not  necessary  that  the  nozzle  of  the  svringe  should  be  intro- 
^4uced  directly  into  the  uterine  cavity  for  accidents  to  occur.  Wiener  f 
bas  reporter!  from  Spiegelberg'a  clinic  a  case  where  collapse  followed 
the  nse  of  the  vaginal  douclie.  though  the  tube  was  free  from  air,  the 
hydrostatic  pressure  having  forced  air  which  had  previously  entered  the 
vagina  up  into  the  utenis.  When,  therefore,  the  douche  is  employed 
to  indnce  premature  labor,  the  stream  should  at  first  be  propelled 
gently,  and  the  vulva  should  Ix'  jmrted  to  permit  the  egress  of  con- 
tained air. 

Ix^sfl  familiar  than  these  oases  of  forcwl  air  injection  are  welU 
»ccre<|ited  instainces  of  spontaneous  entrance  of  air  into  the  uterine 
sinusi>s.  This  accident  is  rendered  posaihie  by  the  diminution  of  the 
intra-abdominal  pressure  in  certain  body  pontures.  Of  these,  the 
three  familiar  to  us  through  gynrecologieal  expt^riences  are,  reepectively, 

*  Vulr  KEZxXiLfKY.  Ucbcr  liuftejntritt  in  die  Bliitbahncn  durch  den  ptierperml. 
CteruR.  Artih.  f.  Gynflek,.  vol.  xiii.  p.  200. 

f  WiETtEi,  Ziir  Frngc  der  kQnsllicboa  FrQhgeburt  bei  engein  B«cken,  Arch.  fQr 
OyuMk.,  vol.  xiii,  p.  94. 
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the  knee-chest,  tho  lat«ro-prone,  and  the  lithotomy  positions.  In  child- 
birth, under  favoring  conditiong,  tho  aiiddcn  ruptare  of  the  uieiuhraiivd 
which  hud  previounl}'  distuudud  tJie  vagimi,  or  Uie  rapid  extnu-tiuu  v{ 
the  chiJd,  imiy  bo  followed  by  tho  ingrtwis  of  air  inl^i  lIi .  uterus  it^lf, 
in  8ome  cases  doubtlei»  tlie  receiasiou  of  tho  utorus  after  its  evaeuatiou 
favoring  the  occurrence  of  the  accident.  The  entrance  of  air  into  tia* 
uterus  does,  of  nwessity,  do  harm,  or  the  liarm  may  lie  limittMi  to 
proiliiction  of  endometritis;  Btill  there  are  recorde<3  cases  where 
aspiration  of  air  has  been  followed  by  almost  instant  death. 

Tho  posi-morlem  examinations  of  cases  of  deutii  from  uir  cutehug 
the  utoriuo  sinuses  show  but  little  blood  in  tiic  loft  side  of  the  heart; 
frothy  blood  from  the  cut  surfaces  of  the  uterus;  air  in  t)ie  uterine 
veins,  the  vena  cava,  the  right  side  of  tho  lioart,  and  at  the  orifice  of 
the  pulmonary  artery  ;  the  hin^s  nnwmic,  and  containing  frothy  seruni ; 
the  brain  pale  aud  iutUtruted  with  scrum. 

Corresponding  to  those  anatomical  conditions,  tho  hands  during 
life  were  cold,  the  pulse  scarcely  perceptible,  tlio  face  blue  and  livid, 
consciousness  was  lost,  and  the  respirations  were  labored  aud  jerky, 
with  all  the.  symptoms  of  intense  dysjtnfea. 

Nerve  Exhaustion  aad  Shook.— Twenty  years  ago  these  pathological 
states  played  a  conspicuous  pjirt  in  the  etiology  of  sudden  death  during 
cliildbirth.  Now  the  fashion  has  changed.  Such  terms  as  '^  nervotu 
apoplexy  "  and  "  idiopathic  asphyxia,"  which  were  employed  :is  synon- 
ymous expressions,  bulong  tc  an  almost  forgotU^n  nomcnclaturi!. 
None  the  less  the  need  remaitts  to  account  for  a  class  of  oases  in  which 
death  takes  place  without  recognizable  organic  lesions. 

luBtances  of  death  attributed  to  heart  paralysis  are  to  be  foond  in 
the  collections  of  McCIintock  *  aud  Jilordret ;  f  but  to  the^w  objecliori* 
have  been  made,  either  that  i\iG  punt -mortem  conHnnation  of  the  diag- 
nosis was  lacking,  or  that  the  examination  was  lacking  in  the  com- 
pleteness necessary  to  shut  out  other  possible  naases  of  death.  Itaart 
de  la  Faille.J  however,  has  more  recently  coUeotetl  thirteen  caii^is  nf 
collapBe  in  which  the  occnrronco  of  embolism  and  the  entrance  of  air 
tKJuld  with  every  probability  be  excluded.  Cases  where  the  ahecnce  nf 
all  symjitoms  of  jiulnionary  obstruction  furnish  certjiin  eviilcucc  tliot 
neitlier  of  tiiese  causes  w»fi  operative  may  be  found  scattered  through 
medical  literature* 

In  the  absence  of  visible  lesions,  or  tho  characteristic  symptoms  of 
the  conditions  to  which  deatli  in  childbed  is  usually  referred,  wo  have 

•  Mi^rLrNTCKK.  Ihihhn  Mwl.  Press.  1852. 

\  MoRDRKT,  Mprn.  Acad.  Meil.,  18r»8. 

%  Bi^&T  DE  LA  Faille,  vide  Synopais  Mooataaohr.  fflr  Gehurifkunde,  voL  \xi, 

p.  3ia 

"  Vide  case  reported  by  O.  T.  SchuItBe  in  Amerlcjui  PrActitioner.  April,  IS94. 
likewise  author's  paper  on  Siiddpn  Dfath  in  Labor  and  Childbed,  Journal  ol  ibo 
Aniericau  Mod.  Assoc,  for  recent  examples. 
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the  right  to  attribute  the  molanoholy  issue  to  the  same  cuaaos  which, 
nutsiile  of  chiMbtKl,  produce  identical  phenomenii.  In  tht;  toqiiil  form 
of  shock  the  fvaturea  aro  pitiched,  the  eyes  sunken  and  Burrounded 
by  dark  inngs,  the  skin  possesses  a  marble  pallor,  the  hauds  and  lipA 
are  blue,  the  extremities  are  cold,  sweat  stands  upon  the  brow,  the 
pulsi-  is  thremly  and  swircely  jwrceptible,  while,  in  contrast  to  cn«c,-(  of 
pulnionury  obstruction,  the  breathing,  though  it  may  be  shnltow,  is  not 
dirtieult  or  laboretl,  and,  in  spite  of  the  extreme  prostration  of  the 
physical  forces,  the  Ri)hincters  remain  closed,  and  both  coiisciouHueM 
and  senmbility  are  preserved.  Sometimes  these  earlier  symptoms  are 
followL'd  by  a  stage  of  excitement  in  which  the  face,  with  the  exception 
of  the  mucous  membranes,  becomes  roddone<i,  the  eyes  grow  bright, 
Uie  |wticnt  becomes  restless,  complains  of  constant  thirst,  and  bids  her 
friends  farewell  in  anticiimtiou  of  speedy  deuUi ;  but,  in  spite  of  the 
reviving  color,  the  pulse  continues  too  rapid  tii  he  rouiittnl,  the  skin 
never  regaius  it«  uornml  temperature,  and  the  hoi»e8  of  t;[KM*dy  restora- 
tion to  health  are  dashed  by  the  gnulual  or  sudden  suspension  of  the 
beating  of  the  heart. 

MtHlern  pathological  investigation  refers  the  phenomena  of  shock 
to  a  reflex  paralysis  of  the  vaso-motor,  and  especially  of  the  splanchnic 
nerves,  wheraby  tlie  gn^at  mass  of  the  hlood  is  withdrawn  from  the  sur- 
face, and  collects  in  the  trunks  of  the  eteliac,  the  mesenttrric,  and  the 
renal  veins.  Hence,  the  .skin  beconios  cold,  and  is  devoid  of  color  save 
nt  the  points  whore  a  bhiiHh  hue  is  imparted  by  the  stjigmiut  blood  still 
lingering  iu  the  veins;  the  muscles,  deprived  of  blond,  feebly  resjiond 
to  the  impuIiM's  of  the  will ;  the  empty  vesjK'ls  of  the  bruin  explain  the 
sluggisii  intelligence,  the  nausea,  the  vomiting,  and  the  indilTerence  of 
the  patient;  and,  finaDy,  during  the  diastole,  the  heart,  pale  and  con- 
tracted, receives  but  little  blood,  and  the  radial  pulse  fades  to  uothtng- 
ness  bocansc  of  the  corresponding  ruiiiII  amount  of  Huid  pmpelled  dur- 
ing the  systole  into  the  arterial  ve«st>l8.* 

From  works  on  military  surgery  we  learn  that  it  is  in  the  defeated 
army,  among  homesick  soldiers,  at  the  close  of  a  wearisome  war,  uft4>r 
great  exertions  and  deprivations,  tluit  shock  is  developed  in  its  aevereat 
forms;  that  the  finer  the  organization,  the  more  readily  the  manifesta- 
tions occur ;  that  they  are  promoted  by  sudden  \oeaes  of  blood,  and  are 
in  a  special  degree  evoked  by  ftb4lominal  injuries. 

It  certainly  would  be  singular  if  similar  conditions  iu  childlMNi  were 
not  foUowetl  by  similar  results.  After  labor,  the  nervous  sj-stem  of  the 
woman  is  depressed  by  puin,  starvation,  and  loss  of  sleep.  Tlie  sud- 
den emptying  of  the  uterus  is  followed  by  a  recession  of  hlood  from 
the  head  to  the  venous  trunks  of  tlu!  abdomen.  Xlamorrhage,  followed 
by  weakening  of  the  heart's  action,  tends  still  further  to  increase  the 
venous  stnsis.  In  the  old  days  of  torture,  shwk  often  mercifully  put 
*  PucBia,  Ueber  den  Shok,  Volkniann's  SunmL  klin.  Vortrftge,  No.  x. 
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an  end  to  the  victim's  angiiUh.  Women  in  childbirth  are  at  times 
Hubjectfld  to  }>ain  exceeding  that  of  the  rack  and  the  thumbscrew  ;  and 
the  wonder  ie  not  that  the  circulation  should  occaaionally  show  signa 
of  markeii  and  even  fatal  disturbance,  but  that  the  nervous  ayTsXem,  at- 
tacked from  so  many  directions,  should,  iu  the  rule,  triumph  over  the 
adverse  forces. 

Treatment. — The  treatment  of  j>ulmnnftry  embolism,  whether  due 
to  air  or  a  disintegrated  thrombus,  is  necessarily  for  the  mo!^  part  pro- 
phylactic. The  proper  precautions  for  avoiding  the  accidents  dcecribed 
are  suflRciently  indicated  in  the  preceding  discnssions  as  to  their  etiol- 
ogy. It  is  proper  to  remember  tliat  tiie  nenoua orgauizaticm of  woman 
loses  in  powers  of  resistance  as  the  penalty  of  a  higher  civilisation  and 
of  artificial  refinement,  and  that  it  becomes,  therefore,  imperatitelj 
necesi^ary  for  the  physician  to  guard  her  from  the  dangers  of  excessive 
and  tof)  [trnldngod  suffering.  Espt>cially  I  would  raise  my  voice  in 
warning  against  the  curreut  opinion  that  the  length  of  the  first  atap 
of  labor  before  the  rupture  of  the  membranes  is  a  matter  of  indiffer- 
enoe.  hi  pulmonary  embolism  the  violence  of  the  symptoms  at  the 
outset  of  the  attack  is  often  out  of  proportion  to  the  real  graNTty  of  the 
losion.  A  small  embolus  or  air  entering  the  lungs,  finely  subdivided. 
may  produce  symptoms  of  dyspntea  which  may  be  of  temporary  dura- 
tion. In  all  cases,  therefore,  warmth  should  !»e  applied  to  the  surface, 
and  every  effort  should  be  made  to  maiutuiu  the  action  of  the  heart. 
To  this  end  injections  of  ether  beneath  the  ?kin,  and  of  ammonia  inUi 
the  veins,  are  to  he  counted  as  most  powerfnl  adjuvants.  In  shook, 
opium,  atropia,  and  digitalis  are  theoretically  indicate*!,  and  yet  large 
doses  of  the  latter  drug,  as  have  been  sometimes  recommended,  are 
not  unattended  with  risk,  and  may  precipitate  the  final  catastrophe. 


EXTHACTION   OF  THE  CHILD  IN  Ca8E  OP  EeaL  OR  APPARENT  DeaTH 

OP  THE  Mother  during  Pregnaitot  ob  Labor. 

Death  of  the  mother  during  pregnancy  or  bbor  may  be  threatened, 
or  may  actually  result,  either  suddenly  or  slowly,  from  various  morbid 
conditions  which  have  been  previously  considered.  Although  sudden 
death  of  the  motlier  is  more  frequent  at  the  time  of  deliverv.  in  con- 
sequence of  hiemorrhage,  exhaustion,  eclampsia,  or  rupture  of  the  ute- 
rus, it  may  occur  at  any  time,  particnlarly  when  due  to  pulmonary  aoil 
cardiac  affections,  or  to  cerebral  embolism. 

It  is  our  present  object  to  consider  the  methods  of  treatment  beet 
ntlapted  to  the  preservation  of  the  child's  life  in  thoee  cases  oeoesB^ 
rily  attended  by  death  of  the  mother,  and  to  the  preservation  of  both 
mother  and  child  whenever  there  is  any  probability  of  such  a  remit. 
Our  inquiry  may  therefore  bo  limited  to  those  ca^cs  in  which  tlie 
child  is  unquestionably  living,  and  its  viability  undoubted.     While  tho 
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majority  of  recent  authors  upon  thiB  subject  have  recognized  the  pro- 
prit'ty  of  utiopting  prompt  mt'iisures  for  the  inimedmtv  extraction  of 
the  child  aft^r  tlie  mothcr't;  dc<^easo,  the  8nnic  uimniinily  hiis  not  pre- 
vailed either  in  regard  to  the  propriety  of  operative  iutcrfereueo  br/ore 
the  mothora  death,  or  ae  to  the  most  appropriate  methods  of  opera- 
tion. Sohroeder*  is  content  with  the  statement  that,  in  case  of  ma- 
ternal demise  during  parturition,  efforts  should  be  made  to  cxtnict  the 
fo?tu8  per  vinx  iiaturnles  by  vereiou  or  the  foreeps.  In  the  event  of 
failarc  to  accomplieh  delivery  by  this  method,  he  adrises  immediate  re- 
sort to  the  Cffiftarean  section.  Spiegelberg  f  recommends  the  C'lesartmn 
wvtion  for  all  cases  of  maternal  death,  excepting  those  occurring  in 
the  second  stage  of  labor,  as  the  surest  method  of  preserving  fetal  life. 
lie  makes  no  provision  for  those  cases  in  which  the  nu>ther8  are  appar- 
ently dtMid,  although  actually  in  a  state  of  syncope  or  a,«pbyxia.  Both 
he  and  Max  Runge  J  recommend  the  C'aiaircan  wction,  even  in  canes 
of  imjiending  death  of  the  mother,  in  the  child's  interest,  and  dispar- 
age efforts  at  extraction  through  the  natural  passages.  Duer  *  con- 
cludes (a)  that  no  operative  procedure  should  be  undertaken  until  tbere 
ia  absolute  certainty  of  the  mother's  death ;  [b)  that^  death  of  the  mother 
being  assureil,  the  Caesarean  section  should  be  performed  with  dispatch 
if  the  fetal  hea^l  be  above  the  pelvic  brim  ;  (c)  that,  if  the  head  have 
engaged  in  the  brim,  the  question  of  resort  to  the  Ciesarcan  section  or 
to  extraction />^r  viax  naturnles  Iwconies  debatable.  He  condemns  the 
practice  advocated  by  Hizzoli  and  Esterle,  of  resorting  to  forced  de- 
livery when  the  mother^s  death  is  imminent. 

One  of  the  moat  recent  and  comprehcn.'^ive  articles  on  the  subject 
of  arliHcial  delivery  prr  vias  natHroh»  is  that  of  Thevenot,||  who,  re- 
ferring its  original  introfluction  to  Schenk  and  Rigandeaux,  and  its 
development  t«  Rizzoli,  Hcymann,  and  Depaul,  ardently  advocates  its 
adoption,  to  the  exclusion  of  the  Ctesareau  eeetion.  This  method  he 
declares  to  be  applicable  {n)  to  those  ceases  with  nonnul  pelvic  confr>r- 
mation  in  which  the  mother  is  dead,  tbe  labor  somewhat  advanced,  the 
OS  dilated  or  dilatable,  and  the  head  at  the  superior  strait;  (6)  to  case* 
in  which  labor  was  otdy  commencing,  or  hud  not  begun  at  tbe  time  of 
death;  (f)  tD  .cases  frequently  occurring,  accortling  to  the  author,  of 
apparent  death  of  the  mother  (her  real  condition  being  that  of  syn- 
cope), whether  labor  had  or  had  not  begun  at  the  time  of  lier  apparent 
deoease;  and  (</)  to  cases  of  imjK'uding  maternal  death.  Th^'venot's 
arguments  in  favor  of  the  method  of  treatment  under  consideration 

*  SrmoEDEa,  [jehrbnch,  p.  713.  f  Npibobldieiig,  I^hrbiich.  p.  289, 

%  Max  Rt'NOE,  Ucbcr  die  BerDchttgung  dc¥  KaiM*rM'linilt8  an  dpr  Stcrhendnn 
nnd  der  mit  ilim  pom*urrirenden  Enthitidungs-Vprrahretn  Ztschr.  fDr  Gebnrtsk. 
uud  <iynafk.,  vol.  ix.  p.  245.  •  Dukr,  Am.  Jour,  of  Obstel,,  January.  187«.  p.  10. 
I  THfivKSDT,  Do  face,  artif.  par  les  voies  nnt.  substiU  &  ro^»tfnition  di^hr.  post- 
mortem, .\nn.  de  Oynfc.,  tome  x,  ttetobor,  1878,  p.  257;  November,  1878,  p.  889; 
I>eoMiiber,  187U,  p.  418. 
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*v  prompUr  neortod   tu  tban  tte 
far  and  hestAtioxu  about  whii;ti  fre- 
it  k  of  len  vital  importuned  thst 
'  tnUiueJ  than  in  cAeee  of  CV 
pneeeding;  that  the  refiulti 
■I ;  tfaat  the  methixl  is  not  pru- 
and  tiiat  it  affords  a  nunicroas 
.  vW  wn  oatf  apparentljr  dead,  a  fiir  better 
bci  tfcs  CKamn  aection.    Th^vcnot  i-ite« 
^  fi^  c^pkmd  upon  women  at  tht'  poiut 
'^iA  thiiliM  ■  mfaatB  were  alive  at  birth,  and  six  lived 
Fm  «f  de  flCtocB  MOtlwrs,  who  wen*  upparently  mon- 
m  tfcne  olfair  taam  the  original  difleases  wei%  n- 
;  ftjmpiMus  temporarilj  n^lieved. 
■ten  the  ntrrine  caritv  previous  to  the 
I  iht  ckSS,  ikm  daiigiii  ii  are  not  confined  to  its  passa^  into  the 
encalatioa.     Even  wbea  thi«  latter  accident  does  not  occur, 
I  IB  a  Ungering  labor  is  perilous  in   the  oxtnE'tDe. 
for  t&e  adraiasion  of  air  10  mptare  of  the  mcni- 
boHML    Aa  a  result  m  nuny  thongh  not  in  alt  caeca  nntiniel}*  rr- 
i^ifatoffj  effbrti  are  excited  in  the  child.     In  very  rare  infitanoes  it  is 
aid  that  the  cfr  oC  the  child,  va^itus  uUrimiSf  has  been  heard  within 
thpntarai.    Deadi  speedily  follows  premature  respiration,  and,  under 
&  eoaabined   inflBoooe  of  air,  heat,  and   moisture,   decoinpotdtiou 
tapiilj  developa.*    The  gaaee  generate<l  by  putrefaction  are  some- 
tiiara  of  cDormoos  volame-,  and  the  uterus  fnruidhes  a   t^-mimniijc 
reeonaDCA  npon  perenasion.    As  a  re^iult  of  proidngud  labor,  of  tin-  dw- 
tention  of  the  uteriue  walls,  and  of  sejttic  poisoning,  the  }mUis  bet.'onu> 
feeble  and   the  patient  suffers  from  dyspniea,  owing  to  the  pressure 
npon  the  diaphragm  by  the  enlarged  uleni»  and  the  colon,  which  like- 
wise is  found  distended  with  gases.     A  stinking  di&charge,  sometiinm 
KDingle<l  with  gas-huhbles  is  always  present. 

The  prognn^^is  depends  upon  the  intensity  of  the  process  and  the 
length  of  time  allowed  to  ehipse  before  operittire  measures  are  eDi- 
ployed  to  remove  the  sonrce  of  danger.  Of  sixty-four  women,  acoord- 
ing  to  8taude's  report,  tliirty-two  died,  eiffhteen  hnd  severe  puerj>er»l 
affections,  aud  only  fonrtoen  recovered  without  further  fompliciitioni. 
The  indications  for  treatuiout  are,  to  extract  the  child  as  soon  as  prac- 
ticable when  air  lias  once  entered  the  uterine  cavity,  to  wash  out  the 
uterus  with  disinfwtamt  fluids,  to  use  all  available  means  to  secure 
continued  retraction  of  the  uterus,  and  follow  every  antiseptic  \iTe- 
cawtion  during  the  puerperal  period. 

•  SlAade  found  piitrefncttve  chnnges  developed  in  fictn»P5  bom  from  thrw  to 
tw«iily-oD«  hours  after  the  at'eiss  nf  air  to  the  utcriu.  Uebcr  den  Rtntritt  voo  Lufl 
in  die  Geb&rmutter,  Ztscbr.  f.  Oeburtsh.  uud  Gxoaek^  Bd.  iii.  p.  204. 
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CHAPTER  XXXV. 

PU&'RPA'KAL  FEVER, 

DefiDiiion.—Prcqucncjr.— Morbid  aiuttorti}'. — Kndometritis  and  ondooo)pici». — Me* 
Irilis  ftiid  [lammelritw.— Piflvicand  iliffiistfl  fMriUmilis, — Phlebitis  and  phlobo- 
IhruiiilKicis. — Si>|iti<.'«<mia. — Karli«r  views  concerning  the  nature  nf  pupr^wnU 
fevor. — The  iialuff?  of  pucr{K?ra1  fpvoras  reganled  from  the  t»tHtidtK>itit  of  niod> 
am  Inviwtijpilinn. — (Jciicral  ftymiitoms. — The  symptoms  of  cndoniftriliK  and 
endocolpitis ;  of  |>arametriLia  and  [»erimctritis ;  of  geiiemi  penioniita;  ol  sep- 
tiormiA  lymphattcft;  of  »opticuL'mui  venusa;  of  puro  scpticotmiii. 

Definition. — Pnerperal  fever  is  flti  infectiousdisettse,  dtie,asarule,  to 
the  8optic  inoculation  of  the  wounds  which  result  from  the  separation 
of  the  decidua  and  of  the  placenta,  and  from  the  passage  of  the  child 
through  the  genital  eaual  in  tlie  act  of  i^arturltion. 

To  niaiutaiu  this  definition  it  is,  however,  necessary  to  group  bs* 
themselves  casos  of  childbed  fever  dependent  upon  causes  wliich  are 
operative  in  the  non-puer[K^ml  condition,  though  the  latter  imparts  to 
those  cansea  oftentimes  an  exceptional  activity  and  virulene*'.  In  this 
category  are  to  Iw  placed  especially  RCftrlatina»  typhus^  typhoid,  and  ma- 
larial fevers.  It  is  to  be  borne  in  mind  that  the  zymotic  fevers  may  pro- 
voke in  the  pnerix*ral  woman  the  same  inflammatory  lesions  commonly 
ft88ociatod  with  puerperal  fever.*  This  is  in  accordance  with  the  well- 
known  anrfiical  ext>eriencc  tbata  febrile  paroxyKm  from  any  cause  exerts 
an  unfavorable  influence  upon  a  wounded  ?urfnce. 

Like  all  brief  statements,  the  writer  is  well  aware  that  the  fon-going 
definition  is  necessarily  imperfect,  and  stands  in  need  of  further  lim- 
itations to  meet  the  requirements  of  exactness.  Exeeptions,  however, 
eitiier  apparent  or  real,  will  bo  noted  hereafter  in  their  proper  connec- 
tions. 

Frequency. — In  a  careful  search  through  the  records  preserved  by 
the  Health  Department  of  Xew  York  city,  I  found  that  from  XMK  to 
187.^,  inclusive,  the  total  numl>er  of  deaths  for  nine  years  was  248,533. 
Of  these,  3,342  were  from  diseases  complicating  pregnancy,  from  the 
accidents  of  child-bearing,  or  from  diseases  of  the  puerperal  state:  or, 
in  other  words,  1  :75  of  uU  the  deaths  wcurring  during  that  periwl  was 

*  HEs.vtKt;x,  TraiUolinique  et  prBtiqiiedes  maladies  puorporalev,  pp.  1078  eiwf. 
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the  result  of  the  performance  of  what  we  are  in  the  habit  of  T^arding 
afl  a  physiological  function. 

Tlie  deaths  from  miscarriage,  from  sliock,  from  prolonged  labor* 
from  instnjineuUiI  delivcM*)',  from  couvulsioiis,  from  hemorrhage-,  from 
ruptui'e  of  tlio  uterus,  and  fmm  extru-uU'ririe  pregnancy,  and  deaths 
from  eruptive  fevers,  from  pht)iisi»,  and  from  ibflamnmtory  noii-poer- 
peral  affections  complicating  childbirth,  made  a  total  of  ly:)t)5,  or  about 
42  per  cent  of  the  entiru  number.  The  ix'Uiaining  1,947  caocs,  vari- 
ously reported  as  puerperal  fever,  puer}>eral  peritouilis,  metro-peritoni- 
tis, phlobitiis,  piilogmasia  dolens,  pyiemia,  and  septiciemia,  represent  the 
very  serious  sucrilico  of  life  resulting  from  inflammatory  processes  which 
have  their  sUirting-jtoint  iu  the  geuerative  apparatus.  If  wo  apply  the 
general  term  puerpiTal  fever  to  this  class  of  cases,  it  will  Ikj  seen  thai 
the  yearly  average  of  deaths  between  the  years  mentioned  was  315*5, 
and  tliat  the  malady  was  the  caurte  of  nearly  one  one-huudred-and- 
twenty-seventh  of  all  the  deaths  occnrring  in  the  city. 

More  recently  statistics  have  been  ]>repared  for  me  from  the  mme 
sources  by  my  friend  Dr.  Rutson  Maury  for  the  five  years  from  1885  to 
1889,  inclusive,  which  show  that  the  reported  deaths  from  pnerpend 
fiO]>Bis  were  1,105,  or  an  annual  average  of  231. 

The  population  of  New  York  in  1870  was  043,293;  in  1875, 1,169,- 
305;  in  1885,  1,553,730;  iu  1890,  1,755,392.  It  will  be  seen,  therefore, 
that  the  ratio  of  deaths  has  by  no  means  kept  pace  with  the  increase  of 
the  city's  population. 

A  portion  of  this  betterment  is  doubtless  attributable  to  reforms  in 
the  management  of  our  l\iug-i»  hospitals.  Whereas,  forn»erly  thes^ 
institutions  furnished  nearly  one  sixth  of  the  fatal  ease-s  of  puerperal 
sejiflis,  they  now,  when  properly  equipped  and  organized,  ft^ord  the 
safest  places  of  refuge  for  parturient  women.  There  has  likewisi'  l)«fn, 
without  doubt,  an  improvement  in  results  among  the  well-to-do  classee. 
Among  these  there  is  a  widely  diffused  belief  that  puerperal  fever  is  a 
preventable  discjise,  and  that  for  its  occurrence  the  pliysician  should  be 
held  responsible,  and  this  leads  to  grejiter  ])iiinstaking  on  the  part  of  the 
latter,  even  when  he  is  disinclined  to  accept  the  deductions  froni  mod- 
em scientific  teaching.  Among  the  poor,  in  their  own  homes,  I  do  not 
believe  that  the  dangers  of  childbed  have  been  perceptibly  lessened,  for 
in  Dr.  Maury's  statistics  it  apjwars  that  even  in  the  past  five  years  one 
tenth  of  the  deaths  iu  women  between  the  ages  of  fifteen  and  forty-five 
ure  due  to  causes  connected  with  childbirth,  and  that  one  twentieth  of 
the  deaths  among  women  in  the  child-bearing  period  are  due  to  }nier- 
peral  sepsis. 

Max  Boehr,*  in  his  now-famons  statistics,  reckons  that  one  thirtieth 
of  all  married  women  in  Prussia  die  in  childbed.    The   Puerjieml 

*  Untersucbangen  Dber  die  llBuflgkcit  d^  Todes  im  Wochenbett  in  PnuMen, 
Zritwhr.  L  Gcburtsk.  luid  Gyuoek,  vol.  Ui,  p.  82. 
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Fever  Commission*  appointed  by  the  Berlin  Society  of  Obstetrics  au<l 
Oyna*eology  arrived  at  the  conchtsion  that  from  10  to  10  per  cent  of 
tlie  deaths  occurring  in  women  during  the  period  of  sexual  activity 
were  due  to  childbed  fever,  and  that  this  disease  destroyed  nenrly  as 
many  lives  aa  smu]l-pox  or  cholera.  But  puerperal  fever  diffcrB  from 
either  small-pox  or  oholeiu  in  that  the  latter  preeecs  largely  upon  ilie 
aged  and  the  vory  young,  while  the  former  gathers  its  vietima  exclu- 
sively from  a  selected  chiss — viz.,  from  women  in  adult  life»  the  motli- 
ers  of  familiuti,  whose  loss,  us  a  rule,  is  a  public  as  well  ua  a  private 
calamity. 

Ifefore  proceeding  to  consider  the  nature  of  puerperal  fever,  it  ia 
desirable  to  Hrst  recall  the  anutomioal  lesions  with  wliich  it  is  associated. 
Those,  it  will  be  found,  are  for  the  moet  part  infliinanatory  processes, 
having  their  starting-point  in  injuries  of  tiie  genitiU  passage  produced 
by  parturition,  com])lieated  in  many  caijesby  septic  changes  in  the  blood, 
by  aeooiidary  degeneration  of  parenchymatous  organs,  and  at  times  by 
phlegmonous  and  erysipelatous  affections  in  remote  as  well  as  in  the  ad- 
jacent serous  and  cutaneous  tissues. 

Morbid  Anatomy. — The  primary  lesions  connected  with  puerperal 
fever  are  so  variona  Utat  the  student  will  find  it  convenient  to  classify 
tliem  according  as  they  are  situated  in  the  mucous  membrane  of  the 
utero-vaginal  canal,  the  parenchyma  of  the  nterus,  the  pelvic  cellular 
tlMue,  the  peritomeum,  the  lymphatirs,  or  the  veins.  Not,  indeed, 
that  such  an  arrangement  is  strictly  in  accordance  with  clinical  expe- 
rience— as  a  rule,  the  inflammatorj'  processes  are  rarely  limited  to  a 
single  tissue — but  because  the  prognosis  and  treatment  are  determined 
in  great  measure  by  the  tissue-system  which  is  predominantly  affected. 
The  significance  of  piicrpend  inflammations,  wherever  seated,  likewise 
depends  upon  whether  they  arc  local  and  circiimscriljed  or  whether 
they  present  a  spreading  character. 

PorBonolIy,  I  have  found  the  following  oliunflcation,  based  on  that 
of  Spiegelberg.t  of  great  utility  as  a  moans  of  keeping  in  mind  the 
principal  points  to  which  inqiiirj'  should  be  directed  in  estimating  the 
significance  of  the  febrile  conditions  of  childbed  : 

1.  Inflammation  of  the  genital  mucous  membrane.— Kndocolpitis, 
endometritis,  and  salpinptis. 

a.  Superficial,  suppurative. 
i.  Ulcerative  (diphtheritic). 

2.  Inflammation  of  the  uterine  parenchyma,  and  of  the  Bubeeroua 
and  pelvic  cellular  tissue. 

a.  Kxudatiou  circumscribed. 

b.  Phlegmonous,  ditTused ;  with  lymphangitis  and  pyaemia  (lym- 
phatic form  of  peritonitis). 

•Zcitschr.  L  OeburL«k.  mid  Oyiinck.  vnl.  Hi.  p.  1. 

t  Ucber  das  Wesen  des  Puer[icndflebers,  Volkin«nn*s  SnmmL  klin.  Vortr.,  So,  S 
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3.  Inflammntion  of  the  peritonfeum  rovmng  the  Dterua  ftnd  iti 
appcutlaguB. — Pelvic  peritonitis  and  dilfuaed  periiouitia. 

4.  Phlebitis  uterina  and  para-utcrina,  with  formation  of  thrombi, 
embolism,  and  pysemia. 

5    Pure  soptifia'mia. — I*utnd  ahsorption. 

EDdooolpitis,  Endometritis  and  Salpingitis.— In  the  Bui>erficial  snp- 
purntive  fdrni  of  inflammation  the  niucons  niembrane  of  the  vagiiui  it 
awoUen  and  hypera^mic,  the  papilla?  are  enlarged,  and  the  diKclmrge  is 
profuse ;  in  the  vaginal  portion  of  the  rcnix  the  labia  uterina  are 
edematous  and  covered  with  granulations  which  bleed  at  the  alighteet 
touch ;  in  the  cavity  of  the  body  there  arc  increased  tran8udntiou  of 
aerum  and  abundant  pus- formation.  The  deep  structures  of  t>ic  uterus 
are  usually  not  affected.  Sometimes  the  inflummatiou  exu-udi?  to  the 
tubes — salpingitia— or,  passing  outward  through  the  fimbiiated  ri- 
tremities,  it  may  spreud  over  the  adjacent  (lerituufeuni. 

The  small  wounds  at  the  vaginal  orifice  are  at  times  converted  into 
ulcers  with  tumefied  btirdcrs.  These  so-called  puerperal  ulcers  are 
covered  with  a  grayish-white  layer.  They  are  associated  usually  with 
(Edematous  swelling  of  the  labia.  Under  favorable  sanitary  eonditioni 
the  layer,  which  cx>npi8tH  in  the  main  of  pu8-c4?ll8  and  necrosiHl  tt»> 
sue,  is  thrown  off,  anil  the  surface  heals  by  granulation.  The  uloew- 
tive  form  of  iutlammation  is  very  rare  outside  of  cruwded  hospitals. 

Diphtheritic  ulcers  arc  situated  with  greatest  frequency  in  ihr 
neighborhtKxl  of  the  posterior  commissure,  or  ar^mnd  the  vaginal  ori- 
fico.  In  rarer  instjint'es  tlicy  are  found  upon  the  anterior  wall  and  in 
the  fornix  of  the  vagina,  iu  the  cervix,  and  upon  the  site  of  tht.*  pia- 
oeota  The  borders  arc  red  and  jagged  ;  the  Imse  is  covered  witii  a 
yellowish -gray,  shrecldy  membrane;  the  secretion  is  purulent,  alkaline, 
and  fetid  ;  and  the  adjacent  tissue*  are  a-dcmHtouB.  From  \\w  vulva 
they  may  extend  to  the  perinienm,  or  pursue  a  serpiginous  couxw 
down  the  thighs.  In  the  uterus  and  about  the  cervix  they  varr  as  re- 
gards sixe,  and  are  cither  of  a  rounded  shape  or  form  narrow  hand*. 
The  intervening  pi^rtions  of  tissue  which  have  not  undergone  destruct- 
ive changes  swell  and  stjind  out  in  strong  relief.  Where  the  entiw 
inner  surfww  has  become  ueoroseil,  it  is  often  covered  with  a  smewy, 
chiK'olalebniwn  mass,  which,  when  washed  awuy  with  a  streem  ol 
water^  leaves  ex|)osed  either  the  doefH-'st  layer  nf  the  mucous  membniK 
or  the  underlying  muscular  stmctures. 

Kot  infrei^uently  the  inflammatory  process  extends  to  the  tBbc% 
vhich  swell  and  become  tortuons.  The  tubal  canal  fills  with  png,or  in 
4i|khthoritic  forms,  witli  a  fetid,  brownish,  iehonis  material,  Tbe  ^h- 
Wotiv^n  is  most  msrked  at  the  anipulhe.  Usually  the  fimbriaKd  M- 
UvmitM  Ki  th«  tubeeare  closed  by  adhesive  inflammation,  flonu limw. 
Ik»«r»v»rv  lh«>T  remain  patent,  and  permit  the  purulent  eocretwa  l» 
llpnttsl  ovvr  Umi  adjacent  peritoneum. 
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Metritis  and  Parametritis. — In  ulcerative  oudometritis,  and  even  in 
W  extreme  uuppurutive  form,  tin?  purpnchyma  of  the  uterus  likewise 
becomes  involved.  The  clmnges  uliioh  are  deeiignated  under  tlie  term 
metritis  consist,  in  the  first  phu*-e,  of  (edematous  iuHltnition  of  the  tis- 
anes. As  n  consequence,  the  orgun  eontracts  imperferlly  and  becomes 
Boft  and  flabby,  bo  that  ftomi*tinies,  upon  post'tnortem  examination,  it 
bears  ttit'  imprint  of  the  iuU'^tines. 

In  dijththeritic  endometritis,  the  destruotiire  process  may  attack 
tlie  musoular  tissue^  and  give  rise  to  lossee  of  muscnlur  substance — 
n  condition  known  as  necrotic  endometritis  or  putrescence  of  the 
u  terus. 

inflammatory  changes  are  rarely  lacking  in  the  intermuscular  con- 
nective tifiSUL',  which  exhibits,  in  places,  serous  or  gelatinous  inHltration, 
with,  afterward,  pus-formation,  and  with  here*  and  there  snudl  abscesses. 
The  8i'ro-i>urnl(!nt  infiltnition  of  the  connective  tissue  is  s|>e<*ially 
xnarkcil  bt>ncatli  thu  peritonea)  covering  of  the  uterus  either  behind  or 
along  the  sides  at  the  attachment  of  the  broad  ligaments.  In  the 
same  situations  the  lympluitics,  which  nornudly  are  Iwiri'ly  itorceptiblc 
to  the  naked  eye,  are  sometimes  eidargt-d  to  the  size  of  a  (piill.  and  are 
characterized  by  varicose  ditutjitions  uccurring  singly  or  presenting  a 
beudiHl  arrangement.  In  the  substance  of  tiie  uterus  the  dilated  ves- 
sels are  liable  to  be  mist'iken  for  small  altscessee.  The  pus-like  sub- 
Btnnce  coutiiincd  in  the  lymphatics  is  composed  nf  pus-colla  and  of 
microcoi'cL  From  the  cellular  tissue  surrounding  the  vagina,  or  that 
beneath  the  peritoneal  covering  of  the  uterus,  the  inflammation  may 
spread  by  contiguity  of  tissue  Ijetween  the  folds  of  the  broad  ligament, 
ttud  thence  ptvss  upward  to  the  iliac  fossje.  Usually  the  process  is  uni- 
latt^nil.  After  the  inflammation  has  croty^ed  the  linea  tenninalis  it  may 
take  a  forward  direction,  above  the  sheath  of  the  ilio-psoas  mus(*le,  to 
Poupart's  ligament,  or  it  may  creep  upward,  following  the  course 
according  to  the  side  aflected,  of  the  asc^udiug  or  ileaci'iiding  colon, 
to  the  region  of  the  kidney.  It  is  rare  for  iuflamuuition  uf  the  eellular 
tiwme  to  travel  around  the  bladder  to  the  front  In  such  cases  it  pur- 
Buefl  its  course  between  Mio  walls  of  the  bladder  and  the  uterus,  and 
along  the  round  ligament  to  the  inguinal  canal.  In  a  few  leases  the 
cellulilis  mounts?  above  I'oupart's  ligament,  between  the  peritonffiuu 
and  the  abdominal  wall. 

The  course  of  the  inflammation  is  not  simply  fortuilrnis,  but  fol- 
lows prearranged  (Mithways  in  the  connective  tissue.  Konig*  and 
Schlesingprf  have  shown  that  when  air,  water,  or  lirpiefiwl  glue  is" 
forrod  into  the  cellular  titwiu'  between  the  broad  ligaments  the  injected 
mass  has  a  tendency  to  invade  the  iliac  fossie.  In  Schlesiuger's  ex- 
periments, if  the  cunula  of  the  syringe  was  inserted  into  the  anterior 
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layer  of  the  broad  ligament,  the  pliio  fijiroiwl  between  the  folds  to  the 
abdominal  end  of  the  Fallopian  tube;  thenee,  following  the  track  of 
the  vessels,  it  passed  to  the  tinea  termiitalis;  and  finally  moante^i  up* 
ward  along  tho  colon  or  swept  forward  to  Poupart's  ligament,  until  the 
mlrance  was  stopped  at  the  outer  border  of  the  rotiud  ligament.  If 
the  injection  was  made  to  the  Bide  of  the  cervix  through  the  posterior 
layer  nt  tho  junction  of  the  oervix  and  the  body,  the  posterior  layer 
gradually  bnlged  out,  the  pcritonieum  was  lifted  from  Uie  side  wall  of 
tho  pelvis,  and  the  glue  passed  beyond  the  vessels  to  reach  the  Uiar 
foiuu.  If  the  injection  was  made  to  the  side  of  tho  cervix  through  tht 
anterior  layer,  the  glue  passt^l  hL'tweon  the  bladder  and  the  uteroSi 
niid  forvrard  along  the  round  ligament  t^^  the  inguinal  canal,  while 
another  portion  of  the  fluid  passed  between  the  layers  of  the  bmnd 
ligament,  and  reached  tho  peritoneal  covering  of  the  side  walla  behind 
tho  round  ligament  If  the  injection  was  made  in  the  median  line,  ia 
a  (x»ritoneal  fold  of  UouglaaV  citl-de-sac^  the  fluid  Iruvulod  forwani 
npi>n  one  sitle  along  tho  round  ligamout,  and  thence  to  the  ].ioeterior 
wall  of  the  bladder. 

The  term  parametritis,  intro<luced  iuto  use  by  Virchow,  is,  proptT- 
ly  speakings  limited  to  inflamniittinn  of  tho  connective  tissne  imiue- 
•iiatcly  wlj:iceut  to  the  uterus,  tlie  older  one  of  ]}olviG  cellulitis  fumiftb- 
iiig  a  moro  comprehensive  designation  for  cases  where,  as  a  coDsequenoe 
of  a  progressive  advance  from  the  point  of  departure  in  Iho  genital 
iHual,  llio  rvmoter  regions  have  likewise  been  invaded.  Connt'ctive- 
tUBQe  inflammation  presents,  as  the  Hrst  essential  characteristic,  an  acnta 
sdema,  the  fluid  which  fills  the  gaps  and  interspaces  consisting  of 
transuded  »cnnu  rendered  opaipie  by  the  presence  of  pns-Cflls  or  p<i*- 
•MMttgA  gelatinous  character.  In  the  mild,  uncomplicated  cases,  {he 
odOBU  disappears  rapidly.  Where  tho  celUcollectious  are  of  mod- 
•nUo  ttxtent,  the  entire  process  may  vanish  without  leaving  a  trace  of 
ite  existenee.  If  the  cell-elements,  on  tho  other  hand,  art;  present  in 
gfttkt  abuudanco,  they,  as  a  rule,  first  undergo  fatty  degeneration.  anJ, 
After  the  abu^irption  of  tho  fluid  portion,  form  a  hard  tumor  composttl 
tif  a  fine  grunnlar  detritus,  which  under  favorable  circHimstancc«  likf* 
wise*  after  a  few  weeks,  becomes  al>sorbed.  In  rare  cases,  abscess-for- 
malinn  in  ihe  lumor  results. 

In  the  i^Uulitis  resulting  from  the  more  intense  forma  of  wptie 
infection,  and  e.^ipeoially  when  complicated  by  diphthcritis,  the  tiaatMi 
«ecm  M  if  soaked  with  dirty  serum,  and  contain  scattered  vtdluwiih 
•Irpostts,  which  soon  present,  even  to  the  naked  eye,  the  api>earauce  nf 
pus-collpctions.  This  sero-purulent  eederna  is  always  asscK'iated  with 
lymphnngilis,  the  lymphatic  vessels  possessing  varicose  dilatations  awI 
bnadinl  iirningemcnts  similar  to  those  already  described  in  the  uterine 
tissue.  The  foregoing  changes  arc  most  di-tinct  in  the  firm  conms-tiifB 
tissue  adjacent  to  the  uterus  aud  at  the  hilum  uf  the  ovary,  white  lh«y 
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are  lens  clearly  tnvced  in  thu  lixMor  structure  of  the  broud  ligament 
(Spio^elher^). 

In  favorable nases  the  inflamnintion  is  circnmscribcd,  or  at  least  is 
limitedf  by  the  nearuiit  lymphatic  j^lnnds.  In  casofi  uf  more  Bcvere  in- 
fection it  Bpreadti  rapidly,  and  jufititlo^  the  title  bestowed  upon  it  by 
Viroliuw  of  pammetritio  mali^ant  erysi]>elas. 

Pelvic  and  Diffused  Peritonitis.— In rtHmmation  of  the  pelvic  peri- 
tima'iim  may  proceed  from  diivereiitUioks  of  cuUirrha)  endometritis,  the 
inflammatory  process  eitlier  traversing  the  uterine  tissue  or  passing 
through  tlic  Fallopian  tubes  to  the  mljm^ent  serous  membmnc ;  in  cases 
of  cellulitis  it  may  follow  the  penetration  of  pus  corpuscles  and  cocoua 
fi>rm:s  thrnn^h  the  lymphatic  interspaces  and  betnreen  the  endothelia 
iulii  the  |)eritoneal  cavity. 

Asa  rule,  pelvic  iHsritonitis  is  not  attended  with  much  exudation. 
The  latter  is  situated  upon  the  folds  of  the  iM'rit<»na?iim  limiting  the 
eul-4ie-»ac  of  DougliLS,  upon  the  ovaries,  and  np<in  the  hr«>ad  ligaments. 
In  favorable  cases  it  consists  of  fibrinuus  flakes  an<l  fluid  pus.  If  the 
latter  is  abundant,  it  may  l>eeome  encysted  by  tlie  formation  of  adhe- 
aious  between  the  pelvic  organs. 

General  peritonitis  may  result  from  the  extension  uf  u  pelvic  periio- 
nitis,  from  the  introduction  of  infections  malcriuls  into  the  abdominal 
eavity  us  a  cousc<juenco  of  ruptures  of  the  uterus  or  vagina  or  of  pcr- 
fonition  of  walls  of  pus  collections,  whether  contained  in  the  tubes  or  in 
the  ix'lvic  cavity,  or  from  the  transport  of  poison  through  the  lym- 
pliatics  into  the  peritoneal  sac.  In  the  first  cases,  which  are  charaeter- 
izn]  l>y  the  formation  of  f}Us  and  fibrin,  the  intestines  arc  dit^tendod 
and  the  diaphragm  is  pushed  upward.  The  process  begins  with  capil- 
lar)- injection  of  the  peritima-uni,  with  exudation  uiwm  the  dependent 
|>orti(JUB  of  the  alxlomiual  space,  and  with  the  appearance  of  leuctxiytes 
about  the  vessels  and  in  the  exudate.  This  is  followed  by  fibrinous  exu- 
rhition  upon  the  intestiiies,  whirli  unites  them  loosely  */igether.  The 
endothelial  cells  of  the  alHlominal  sue  swell  iind  their  nuclei  multiply; 
lut4ir,  the  exudate  increfuio.'*  and  bc^comRS  purulent  or  watery,  but  is  al- 
ways mixed  with  fibrin.  The  enlarged  endothelial  cells  strip  off,  the 
l>eritoneal  and  int^'stinul  walls  tswell  and  are  infiltrated  with  leucocytes 
and  cells  from  the  division  of  ihe  connective-tissue  corimscles.  By  a 
continuance  of  this  process  granulation  tissue  is  produced,  which  unitos 
adjacent  tissues.  The  watery  constituentii  of  the  exudation  are  then 
absorbed,  or  pnsrrdlections  persitst,  surrounded  by  pyogenic  membranea. 

These  encysted  collections  may  undergo  caseous  clianges  or  become 
ichorous,  or  may  perforate  into  an  intestine,  the  bladder,  the  vagina,  or 
through  the  navel. 

In  the  so-called  peritonitis  lymphatica  the  inflammatory  symptoms 
areattheoute«t lacking.  The  ubdoniimil  cavity  is  found  filled  mitha  thin, 
atinking,  greenish  or  brownish  fluid  composed  of  serum  and  micrococci. 
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Tho  iniestinee  are  lax  and  oeclematous,  and  the  mnscular  structiiTt«  mt 
paralyzcfl^  with  the  resulting  tympanitic  distention.  The  peritoneal 
covering  of  tho  intestines  is  devoid  of  luster  and  covered  with  injei'led 
patches,  or  is  stained  of  a  dark-hrown  color  Death  often  ensues  be- 
fore tho  occurrence  of  exudation. 

Septic  forms  of  pelvic  inflamnintion  are  often  associated  witb 
oflphoritis,  the  dilatetl  lymphutiw  either  extending  to  the  subatanee  of 
the  ovaries,  where  they  may  lead  to  the  prrKluction  of  email  absceaB«4. 
or^  as  a  result  uf  blood  dissolution,  the  organs  beronie  soft,  puljiy.  and 
infiltrated  with  discolored  serum,  and  present  haemorrhagic  spot*  di*- 
tributod  over  the  surface. 

Phlebitis  and  Phlebo-thrombosis.— The  formation  of  thrombi  in  \\w 
uteriuL'  and  |  elvic  veins  is  suHit'k'ntly  common  during  the  piLerporal 
jwriod.  Tlie  coagulation  may  remdt  from  compression  or  from  enfee- 
hlemcnt  of  the  circulation.  A  predi^|>osition  to  its  occurrence  is  created 
by  relaxation  of  the  uterine  tissue.  A  normal  thrombus  is  in  it«*lf 
harmless.  In  time  it  becomes  organized,  and  the  occludcKl  vessel  i« 
converted  into  a  connective-tissue  cord,  or  a  channel  may  form  Uiroujfh 
it  which  permits  the  passage  of  the  blood-stream.  When,  however, 
septic  microbes  obUiiu  access  to  a  thrombus,  it  uuderg^oes  rapid  diKin- 
tcgration,  and  the  particles  get  swept  away  into  the  turculation  until 
arreste<l  in  the  ramifications  of  the  pulmonary  artery.  Wherever  thwe 
poisoned  emboli  happen  ta  IfHlge,  inflammation  is  set  up  in  the  adjacent 
iis.'mes,  and  abcosses  result  (pvEemia  multiplex).  Sometimes  couuilea 
collections  of  pus  may  form  in  the  lungs.  Less  commonly  abscesses  j 
fouTul  in  tho  liver  or  spleen,  originating  either  from  emboli  which 
already  made  the  pulmonary  circuit,  orfi-om  thrombi  in  the  puhnonsry 
vcins. 

Inflammation  of  the  veins  (phlebitis)  sometimes  oecnrs  when  the  ves- 
sels have  to  traverse  tissues  in  or  near  the  uterus  infiltrated  with  puru- 
lent or  septic  materials.  The  endothelium  then  undergoes  prolifera- 
tion, and  thrombosis  is  produced.  Phlebitic  throoibi  do  not  necessarily 
break  down,  and  may  in  that  case  act  as  a  harrier  to  the  progression  of 
septic  germs  into  the  circulation  {Spiegelherg).  As  a  rule,  however, 
under  the  influence  of  inflammation  and  infection,  they  become  con- 
verted into  purifomi  miLSses. 

The  thrombi  gr()w  i>y  accretion  in  the  direction  of  the  heart.  They 
may  extend  from  the  uterus  through  the  internal  spermatic,  or  through 
the  hypogastric  and  common  iliac  veins,  to  the  vena  cava.  Somclime.- 
tlm  thrombus  may  be  traced  back  to  the  placental  site. 

Septicsemia. — Vunn  these  local  conditions,  sooner  or  later,  secondary 
affections  develop  in  distant  organs.  The  general  affection  is,  in  gresl 
part  at  Icjist,  likewise  of  local  origin.  Sometimes,  however,  where  the 
poison,  which  enters  the  system  through  the  lymphatics  and  veins,  is 
very  active  and  abundant,  deatli  may  follow  from  acute  scptictemia 


boforo  the  changes  in  tlic  sexual  organs  have  had  time  to  develop. 
The  fatal  rosiilt,  U\  those  cases,  is  probably  <lne  to  paralysis  of  the  heart. 
After  death,  pog/-moii em  decom|x>sitiuu  rapidly  sets  in,  the  blood  is 
stieky,  and  swelling  is  found  in  the  various  parenoh}'niatous  organs. 

1*he  secondary  affections  consist  in  the  inetastatio  al»s()esses  already 
noticed  as  pro<luc!e«l  by  infected  emboli,  in  circurasoribed  purulent 
eolleotions  due  to  the  couveyance  uf  se]>tic  materials  into  the  blood- 
current  thrtrngh  the  lymphatics,  in  uloerutive  endocarditis,  in  iuflam- 
mations  of  the  pleura,  the  iK-ricardium,  and  the  meninges,  and  in 
purulent  inflammation  of  the  joints. 

Sapramia  {l*utrid  intoxication). — This  term  was  invented  by 
Matthews  Duncan  to  apply  to  the  fever  which  results  from  the  absorp- 
tion into  the  blcHwl  of  s*»psjn  and  the  ptomaines,  the  pro<iucts  of  putre- 
faction, in  distinction  from  the  febrile  forms  due  to  the  eutr\-  into  the 
circulation  of  liacteria  capable  of  reproduction.  In  6apra>mia  the  fever 
and  general  symptoms  rapidly  disapjwar  wlien  the  source  of  poison 
supply,  nsiuilly  the  uUTinc  cjivity,  hiw  been  wasiied  clean  and  thoroughly 
disinfected. 

A  study  of  the  nature  of  puerjteral  fever  will  beet  show  how  inti- 
mately these  seemingly  distinct  proi'esses  are  linked  together. 

Earlier  Views  concerning  the  Nature  of  Puerperal  Fever.*— Ac- 
cording to  the  teju'hinge!  of  IIi|ipocratvfi,  (ialcn,  and  Avici-nna,  of 
Ambrose  Part,  of  Sydenham,  and  of  Smellie,  the  fevers  of  puer{)eral 
women  were  attributable  Ui  the  8Upi>ressinn  of  the  lochia.  For  twenty 
centuries  this  doctriue  was  accepted  almost  without  dispute,  the  best 
clinical  ohficrvers  confounding  a  symptom  which  is  often  lacking  with 
tlie  caufte  of  the  diseast^  itself. 

Id  1086,  Pnzosf  taught  that  milk,  circulating  in  the  blood,  is  at- 
tnu^ted  to  tliR  uterus  during  pregnancy  and  to  the  breasts  after  con- 
thiemcnU  hut  that  milk  metaj^tiL^es  may  form  in  other  parts,  and 
|)ro4luoe  the  symptoms  of  malignant  or  intermittent  fever.  In  I74(> 
A.  de  .Iiissieu,  Col  de  Villars,  and  Fontaine  advanced  in  supjwrt  of 
this  theory  the  fact  that  they  had  found,  on  ojiening  the  abdomen  iu 
women  who  h:id  ditnl  from  an  epidemic  which  raged  that  ytnir  in 
Paris,  a  free  lactescent  fluid  in  the  lower  portion  of  the  abdominal 
cavity  and  clotted  milk  adherent  to  the  intestines.  This  doctrine, 
whidi  scemeil  to  be  bused  upon,  and  to  accord  witli  obaervation,  found 
many  lulherents  in  Fnince.  It  lost  ground,  however,  when,  in  1801, 
Hiohat  fHiiiited  out  the  true  nature  of  the  abdominal  effusions  of  women 
who  had  died  in  childbed,  and  demonstrated  that  they  were  to  l>e  found 
likewise  in  peritoneal  inllanimations  occurring  in  men  and  in  non- 
puerpemi  women. 

•  For  d&ta  pi^en.  and  lor  a  preat  variety  of  hi^toricul  information,  vide  Hb»- 
viKux,  Trafu-  cliiiiijiK*  et  pratique  des  nmladios  piicrj^rales. 
t  Premier  aieuioire  sur  les  d^i>5i!>  locteux. 
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mule,  dming  the  aeoend  half  of  the  eighteenth  century, 
trine  of  milk  metastinft  beftd  full  swuj  in  Praz»ce,  in  BnglHid 
Owieeny  the  domisant  leaden  in  medicine  referred  the  rifri 
poerpenl  fieTers  to  influBmatioiu  of  the  vomb  &iid  of  the  peritomik 
With  the  Bd^anees  made  in  pathological  anatomy  in  the  beginniof  d 
the  piraeat  oentary,  Franoe  taking  the  lead,  stress  wms  tikewar  U 
apoo  inlamnatioiia  of  the  veins  and  of  the  lymphj&txcs.  The  ntsbti 
of  the  doctrine  of  local  inflammations  is  veil  shown  by  the  neurit 
kept  by  the  Health  Board  of  thk  city,  vbere  a  Ui^ge  proportko  d 
the  iVatTin  letamed  from  childbed  fever  are  entered  under  the  bead 
of  metritis,  of  peritnutifl,  of  metro-peri tooitts,  and  of  pucrpenl  pfch- j 
bitis. 

la  oppQBitaoa  to  the  doctrines  of  the  so-called  localists,  the 
that  pnerpeial  fever  is  an  tarn,  ntial  fever,  and  as  much  a  dlatiBCC  i 
case  as  tvphas  fever;  typhoid  fever,  or  relapsmg  fever,  has  been  ■> 
only  advocated  by  some  ot  the  most  distangnished  «>i»nt^j 
who  Imve  devoted  their  attentioii  to  obstetricml  science. 

Fordyoe  Barker,  in  his  dassical  vocrk  upon  the  Puerperal  Dt 
states  the  argnments  agamst  the  local  origin  of  the  dtseaaee  ^  folkvi; 
Ut,  that  poerperal  fever  has  no  characteristic  lesions ;  3d,  thst  tk 
IsmoBS  vliich  do  exist  are  oAea  not  snJBcient  to  infiaenoe  the  pngtm 
of  the  diaeMB  or  to  expkua  the  osase  of  death ;  3d,  that  thcve  msr  W 
iDflammation,  even  to  an  intmse  decree,  of  any  of  the  organs  in  vfcirfc 
the  principal  Icbmos  of  pocrperal  fever  are  found,  and  yet  the  disar 
viQ  lack  sane  of  the  wswitial  characterislics  of  puerperal  few;  4d, 
that  the  lesioas  an  I'wwnliBlly  different  from  s|»ontaiieoas  or  idiofashr 
tnflumatioQS  of  the  tiasoes  vrhore  these  lesions  are  found ;  5th.  tbt 
pnerpeial  ftvor  is  often  conuBonJcable  frofn  one  patient  to  aw4k«r 
throvgh  the  me^nm  of  a  third  party,  and  that  this  is  not  the  fkt  ii 
regard  to  sample  inftunmatiotts  in  paerpend  vomen. 

Horever,  neither  Baiker  nor  tboee  who  entertain  riewB  etinihr  t» 
hos^nestioB  the  local  origin  of  many  febrile  aifecti<ms  in  rhtldhrtihti 
daim  that  parely  local  inftsmmationa  have  each  their  charartfrvtr 
Bjrmp^oms,  vhieh  differ  from  those  of  tme  pnerpersi  fever ;  thsi  ;vr- 
pecal  fev^  is  a  lymotic  diciosci  ot  onknowu  origin ;  and  that  l«it 
leakms,  where  they  coexist,  aie  not  the  primary  sourve  of  tronbie,  bst 
are  seooodary  to  dianges  in  the  blood. 

In  1S30  Jauws  T.  Simpaon*  paUidied  a  short  paper  Oa  tW 
Analogy  between  PoerpenU  and  Sargical  Fersr.  This  article  but  vrU 
be  regarded  as  the  foundation  of  the  modem  doctrine  concerning  por^ 
petal  fever,  and  is  well  worthy  of  ponaal  at  tlie  precent  dsy;  Ut. 
thoQgh  in  the  then  eristtutg  state  of  pathology  many  of  the  linkt  nc^ 
wonting  which  have  since  laised  the  sjgameot  to  tiearly  a  math**^*'' 
oal  dfiioioluliisi,  the  paper  famishea  a  brilliant  example  d  tht 
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scientific  forcsiglit  which  is  able  to  ditjcern  the  truth  even  whore  the 
cvidontw  lacks  completeness. 

In  1847  Seniniolwei8,  who  wae  at  that  time  clinical  aasietaut  to  Die 
Lying-in  Iloapital  at  Vienna,  made  the  startling  assertion  that  *'  pner- 
|)cnU  patients  were  chiefly  ultaokwl  with  puerperal  fever  when  the\-  had 
htMjn  exftmined  by  the  pliygirians  who  were  fresh  from  contact  willi 
Iht'  iK)i*ni8  engendered  by  cadaveric  decay;  that  fever  eneiied  iu  the 
prai'ticc  of  those  who,  after  poH-morttym  examination,  wuehed  their 
handH  iu  the  usual  manner,  whereas  no  fever  or  but  few  cases  of  diseaw 
followed  when  the  examiner  had  previously  washed  his  handi?  in  a  Sfthi- 
tion  of  chloride  of  lime."  In  the  face  of  insult,  ridicule,  and  abuse  Seni- 
melwcis  maintained  this  position  for  years,  almost  unaided,  with  fanati^iJil 
IMsnsistcnoy.  It  was  easy  for  his  opponents,  for  the  most  part  man- 
mjifera  of  the  great  lying-in  asylums,  to  sliow  from  clinical  experiences 
the  weakness  of  so  one-sided  a  theory.  Ru^  the  enjployment  of  the 
equivocal  demonstration /«/*«*  in  uno^falsus  in  omiiibum^  served  only 
as  a  temporary  defense  against  the  laxity  which  prevailed  in  hospiUil 
management  only  a  quarter  of  a  century  ago.  Though  Semmelweis 
died  with  no  other  reward  than  the  scorn  of  his  contemporaries,  it  is 
impossible  at  the  present  day  to  so  much  as  contemplate  the  abusee  he 
attacked  without  a  shudder. 

In  1800  Semmelweis  publishe<l  the  result  of  his  ripened  experience 
in  a  treatise  entitled  Die  Attiologie,  der  Bcgriff  und  die  Prophylaxis 
des  Kindbett-fielM?ra,  in  which,  almndouing  his  earlier  exclusive  [Mjsi- 
tion,  he  maintained  that  puerperal  fever  arises  from  the  absorption  of 
putrid  animal  sabt^tanceR,  whicli  produce  first  alterations  in  the  bloml, 
and  secondly  oxudaliuns.  He  distinguished  between  cases  in  which 
the  infection  was  introduee<I  from  some  external  source,  and  which  he 
believed  to  be  the  most  frequent  variety,  and  those  where  the  poison 
was  generated  in  the  system.  The  sources  from  which  the  infet^tion 
is  derived  he  believe*!  to  t>e — 1st.  from  the  dead  body,  regardless  of  iigt^ 
eex,  or  disca«e,  no  matter  whether  the  latter  is  of  puerperal  or  non- 
puerperal origin,  the  virulen-^e  depending  upon  the  stage  of  decom- 
position ;  2d,  diseased  pereo:is,  whose  malady  is  associated  with  decom- 
position of  animal  tissue,  no  mattor  whether  the  affected  person  suf- 
fers from  childbed  fever  or  not,  the  decomiK>sing  matter  alone  furnish- 
ing the  product  from  which  infection  is  derived;  3d,  physiological 
animal  substances  in  the  process  of  decomposition.  As  carriers  of 
infection,  he  regarded  the  fingers  and  hands  of  the  physician,  midwife, 
or  nurse,  sjwngea,  instruments,  soiled  clothing,  the  atmosphere,  and,  in 
brief,  anything  which,  after  being  defiled  with  dccom])osing  animal 
matter,  was  brought  into  contat^t  with  the  genitals  of  a  woman  during 
or  subsequent  to  parturition.  Absorption  takes  place  from  the  inner 
surface  of  the  uterus  or  from  traumata  in  the  genital  canal.  Infection 
seldom  occurs  in  pregnancy,  because  of  the  closure  of  the  os  internum. 
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tbe  libsenoe  of  wounded  siirfaoes,  and  berause  of  the  rarity  with  which 
ejcaminatinna  are  ntadv;  duriug  diktatiou  infuc'tion  is  vouiuion,  but 
excepiiuual  during  the  f>crio4l  of  expulsion,  bccauM!  the  inner  uterine 
Burface  is  at  that  time  rt»iidered  iuatwssible  by  the  advance  of  tlie 
child;  in  the  placental  and  pncrpend  penod  infoction  wcnrB  fnnu 
utousils  and  instrument^  but  cbietly  through  the  access  of  fttmosphcric 
air  wlu;n  the  latter  is  loaded  witii  decomixteing  organic  niattor.  In 
rare  instiinces,  auto-infection  may  result  from  Bpoiitancous  dei'umjtow- 
tion  of  the  lochia,  uf  bits  of  deoidua,  of  coiigula  of  blood,  of  necniwd 
tissue,  or  in  consequence  of  severe  instrumental  labors.  In  a  wool, 
puerperal  fever  was,  mxtordiug  to  Semmelweis,  no  new  specific  dineaHt*, 
but  a  variety  of  pyremia. 

The  Nature  of  Puerperal  Fever  as  regarded  from  the  Standpoint  of 
Hodern  Investigation.— The  older  beliefs  in  the  suppression  of  the 
lochia  and  the  metastases  of  milk  have  long  since  boen  relegated  to  tbe 
domain  of  old  nurses*  lore,  and  do  not  call  for  serious  discussion.  The 
localist  theory,  that  puorpeml  fover  is  a  metritis,  a  peritonitis,  a  phle- 
bitis, or  an  inflammation  of  the  lymphatics,  is,  as  mortuary  recurds 
show,  still  adhered  to  by  many  practitioners,  and,  as  we  have  seen,  is 
justified  by  the  fact  that  puerperal  fever  is,  witb  rare  eiceptinns,  usko* 
ciated,  at  some  period  of  its  progress,  with  certain  inttamniatory  pro- 
cesses which  have  their  starting-point  in  the  generative  apparatus. 
But  the  locjilist  tlieory  leaves  out  of  view  the  existence  of  blood-poison- 
ing, and  yet  the  coexistenoG  of  a  blootl-poison  with  the  local  lesions  is 
an  essential  feature  of  puerperal  fever.  It  was  thisdefe<*t  which  gave 
to  the  advocates  of  the  specificity  of  puerperal  fever  their  reul  impor- 
tance. Modern  investigation  has,  however,  proved  that  tlie  puerpersl 
poison  is  septic  in  chan«:t«r,  and  that  puei'iK'nd  fever  is  really  a  surgical 
fever,  motlitied,  however,  by  the  peculiar  physiologit-al  conditions 
which  belong  to  the  puerperal  state. 

Thus,  it  has  been  found  that,  in  the  human  subject,  an<i  in  (•xp?ri- 
ments  made  upon  animals,  septic  poisuns  introduced  into  the  svttt»m 
following  or  near  delivery  produce  lesions  similar  to  those  found  in 
puerperal  fever.  Asa  furth^ir  coincidence,  it  lia^  been  noticwl  that, 
as  in  puerperal  fever,  the  lesions  from  direct  septic  poistming  have 
nothing  characteristic  about  them,  producing  in  one  case  pyemia,  in 
anotlicr  })artial  peritonitis,  in  another  general  peritonitis,  in  another 
diphtheritia,  while  in  others  the  lesions  are  comparatively  trivial,  these 
differences  being  due  U)  variable  fa<-ta,  such  as  the  qualities  of  the 
septic  poisons,  the  points  of  euLry  inttj  the  organism,  and  the  resistance 
offered  by  the  invaded  tissues. 

There  is  one  oxperimontjil  point  of  extreme  practical  impcrtanoe  in 
connection  with  puerperal  septiciemia — viz.,  that  if  the  injection  of  a 
septic  fluid  be  made  directly  into  a  vessel,  toxic  effects  specilily  fiiHuw, 
but  are  transitory,  unless  the  amount  of  tlte  fluid  be  large,  or  itii  riru- 
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lence  exceptional,  or  the  animal  very  young;  wlierea^  very  sm»ll 
amounta  injecteci  eubfutaneously,  by  developing  rapidly  sprcadinj; 
phlegmonous  inflammation,  resembling  malignant  en>ipelas  in  man, 
are  capalilc,  after  a  period  of  incubation,  of  produeing  fatal  resnllij:  ur 
they  may,  if  injected  into  a  shut  cavity  or  uuderneatli  a  fascia,  lead  Ui 
the  development  of  an  inllammation  of  an  ichorous  character.  In  other 
words,  the  eliminating  organs  suflicc,  under  ordinary  conditions  to  n*- 
raovc  from  the  blood  im  amount  of  septic  fluid  which  would  j)rove  faUl 
if  injected  into  the  tissues.  To  produce  simihir  results  the  injectionx 
into  the  blood  need  to  ht^  repeated  at  intervals.  This  experienoe  leauk 
us  to  the  conclusion  that,  iu  the  tissues,  septic  poisons  poasew  th» 
cai>acity  of  w^lf-multiplication,  and  that  from  the  local  iiLflammatiori 
set  up  a  Bupply  is  formed  from  which  jioiBouous  matter  is  contiimoui^y 
poured  into  the  circulation. 

The  capacity  of  self-multiplication  with  which  septic  materials  air 
endowed  has  been  found  to  be  the  properly  of  certain  parasitic  bodif« 
termed  bacteria.  The  prevailing  pathogenic  organisms  in  puerjreml- 
fever  cuse*,  according  to  the  reseai-chea  of  Dolcria,  consist  of  bacilli  or 
rods,  and  of  raicn)cocci  iu  the  varieties  of  monococci  or  single  point«; 
of  diplococci,  double  points;  and  of  streptococci  or  chain  and  wreaths. 
Staphylococci  are  sometimes  found  in  parametritic  abscesses,  or  even  in 
the  uterine  cavity.  It  is  conceded,  however,  that  the  8trej)tococci  art 
the  imjmrtant  factors  in  the  production  of  infection. 

AVithnut  entering  upon  difficult  and  unsettled  questions  concerning 
the  manner  in  which  disease  germs  accomplish  their  destructive  work 
during  the  puerjMiral  period,  it  may  be  stated  that,  in  the  first  place, 
they  generate,  as  one  of  thoir  vital  functions,  toxic  suhstjinces  which 
kill  tlie  tissues,  excite  inflammations,  produce  fever,  and  give  rise  Ut 
nervous  disonlers. 

The  bacilli  arc  the  agents  of  putrefaction.  Their  action  Is  local. 
They  attack  dead  tissue  only  (clots,  bits  of  placenta,  shreds  of  mem- 
brane, portions  of  deciduu).  They  do  not  themselves  invade  the  tin- 
sues.  The  }>roducts  of  putrefaction  contain  certain  pot»ons  termed 
ptomaines,  which  when  they  enter  the  circulation,  cause  a  general  in- 
toxication. When  tlie  offending  subslancoe  are  removed  from  the 
uterine  cavity,  the  systemic  symptoms  disappear. 

The  instinct  which  prompU  the  empluymunt  of  the  dieinfetrtjint 
douche  iu  coses  where  there  is  a  stinking  lochial  discharge  is  a  sound 
one,  hut  it  is  a  common  clinical  observation  that  in  many  cases  the 
symptoms  continue  thereafter  uniibatcd,  and  that,  likewise,  in  severe 
and  oven  in  fatal  forms  of  puerperal  fever  the  lochia  are  free  fn^m 
odor. 

Trac  infective  puerperal  fever  has  no  direct  connection  with  putre- 
factive organisms.  It  is  the  product  of  the  streptococci,  which  not 
only  are  in  themselves  highly  poisonous,  but  possess  the  faculty  of 
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iiiviidinp  living  tissue.  But  the  putrefactive  and  the  infective  genns 
are  giMicnillv  preaent  to^'cther.  It  is  surmlHcd  that  when  thi\v  are  tliiis 
ussooiutcii,  the  putrid  endomotrilia  excited  by  the  out*  (urnishes  a  con- 
geuial  Huil  which  favors  the  multiplication  of  the  other. 

DI':sCRll*'riON  OF   PLATK  IV. 
AltrRoRcopic  8k(T1ons  is  Puceperal  Endomctbitia.    (nusiM.) 

Pig.  1. — Suction  through  doi-idua  rvtnoved  by  curette  in  case  of  putrid  fii(]i>- 
Rietrills  fnliiUi  day  of  t-httdbcd).  a.  iiccms«(]  luvcr  of  dcfidiin  infiltrated  with  putre* 
fiK'tive  gtirin»:  h.  ivaotion  layer,  showint;  nuclei  of  the  leuc<»rylwi. 

Flo.  2.— Si-uttoM  through  iltK-idmv  in  ctisn  of  septic  piidometritis  {scTenlh  <iiiy 
of  childbed).  Piato  cultures  furnished  slpt'iitocooci  pyogpncft,  stnphylwowi  nurci, 
and  w%-onil  »nphrophyt(^.  o,  nefrosed  layer  of  decidua;  b,  n>ae(ioi]  n>ne  ;  c,  fclatid 
lumina:  d,  wction  thiMuph  vessclR;  e,  remains  of  glandular  cjiilhelium. 

Kill.  Si. — Section  through  iliK-iiltin  and  atljai'cnt  riiuM-nlar  wall!*  frum  a  pniT' 
poral  wommi  who  ih<*d  of  acuti*  scftsis,  with  scpliu  {teritunitis,  on  l))e  fourth  tlay  of 
childbed,    a,  necrotic  dt<cidu«;  b,  inuM>uUr  tissue 

Fio.  3/r. — Portinti  of  Fig.  Sa  more  highly  magnified.  Streptococci  growing  liv- 
tween  th(>  muwrular  HlwrA,  as  in  errsipelaK. 

Fio.  5.— Scciion  of  uterine  wall  in  lymphatic  pentonilis  (death  on  twelfth  day). 
a,  lymph  vessel  filletl  with  streptococci;  6,  erupiion  of  the  fungi  into  the  adjacfiit 
raawular  tissue,  which  has  bocnmo  necrosed.     Arl>ore»cent  dialribution. 

Rarely  the  streptococci  pass  from  the  uterine  cavity  by  the  FulUt- 
piuu  tubes  to  tlic  pcritunenl  sac.  This  probably  only  happens  whf'U 
the  tithes  have  been  rendered  patent  by  antecedent  disease.  In  many 
instances  the  action  of  the  atreptwocci  is  confined  to  the  inner  surfaci' 
of  the  uteniB.  In  these  casea  and  in  tlioee  of  ordinary  putrid  endonio- 
tritis  a  layer  of  leucocytes  forms  next  to  the  necrosed  ti^ues  which 
ac.iti  asa  wall  to  prevent  the  penetration  of  the  germs  into  deeper-Iyiuj^ 
ntnicturcji.  In  the  event  of  general  infection,  this  barrier  has  b«eu 
feebly  deveIoi>ed,  and  was  eaiiily  broken  through  by  the  invading  Inwt. 

In  the  lymphatic  form  of  septicaemia  the  streptococci  pass,  sometimes, 
through  the  narrow  gaps  helween  the  muscular  libera  to  the  periton«il 
surface  of  the  uterus,  or,  more  frequently,  they  enter  the  ciinalicular 
spaces  in  the  connective  tissue  forming  the  framework  of  tlicgenitiil 
canal  vhit^h  is  continuous  with  subperitoneal  connective  tissue  of  the 
pelvis.  From  the  canalicular  spaces  they  enter  the  lymphatics.  Cel- 
lulitis is  excited  by  their  presence,  and  the  lymphatic  glands  become 
inflamed  and  enlarged.  In  the  walls  of  the  uterus  the  lymphatica 
are,  in  places,  found  distended  with  cocci,  which  excite  inflammatory 
processes  in  the  neighborho<.>d  followed  by  necrosis  of  the  muscuhir 
structun»s,  by  migration  into  the  softened  tis.sue  of  masses  of  leucocyt**, 
and  by  the  formation  of  small  sequestered  absee.<!aes  (Bumm).* 

In  pernirioufl  forms  they  produce*  a  sero-purulent  onlema,  which 
spreads  rapidly  with  a  wave-like  progress  after  the  manner  of  ery8i|H»- 
hks;  or.  in  milder  cAses,  the  progress  of  the  disease  germs  is  arrested  by 

*Hi!iiM,  [lif<tnlt)gix('hf>  [UitemuchungmueberdiopuerppraleHndamelriLis.  Aroh. 
f.  Uynnvk.  Bd.  xl.  pp.  SOS  et.  »eq. 
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the  lymphatic  glautls  or  tlic  rcsistanoe  offered  by  the  tissues  Ihcmsfhw. 
and  the  ordinary  circumscribfd  phlegmon  is  pniduced.  Hy  the  lym- 
phatics which  accompany  the  vessels  uf  the  Fulhipiau  tube*  they  rwu-h 
the  nvarius  (puerperal  uvaritis),  and  by  the  broud  ligumettU  they  p«i»  to 
BubjK'ritoueal  titJtiUOS  of  the  iliuf  and  lumbar  regions.  Through  thc&unr 
system  they  are  conveyed  to  the  great  serous  cavities  of  the  body.  In 
the  peritonseum  they  give  rise,  unless  death  occurs  too  speedily,  to 
pyajmic  peritfmitis,  which,  unlike  the  trunniatic  form,  U  uitended  with 
I»ut  little  pain.  The  wide  8tomat-i  upon  lUe  abdominal  surface  of  the 
diaphnigm  allow  the  facile  entrance  of  the  orgauiems  iut4»  ltd  iyin- 
plmtius.  Waldoyer  founds  in  diaphraguutiu,  the  lymplxatics  of  tlie  dia- 
phragm filled  witli  bact<.Tia.  And  thus^  following  Uie  lymphatic  s\i- 
tem,  the  frc(|uency,  iu  severe  tyjws  of  {Hier|H^rul  fever,  of  intlammaliun 
of  the  serous  membranes  of  the  peritonseum,  the  jilune,  the  poricardi- 
um,  the  meninges,  and  the  joints  finds  an  easy  explanation.  Nor  is  it 
altogether  ucoideiit  which  determines  iu  differeut  ca^es  the  precise  seroua 
niembrancs  whieh  are  affected.  The  wirlfspread  rumificatiuuB  of  tlie 
lympliatic  systi'm  would  naturally  give  rise  to  eccentric  iuflammatiuns 
in  place  of  those  following  the  apparent  continuity  of  tissues. 

When  the  streptoc(x;ci  infect  wounds  about  the  vulva  and  in  the  va- 
gina the  resulting  process  is  apt  to  be  local  unless  the  germs  possi^sii  lui 
unusual  degree  of  virulence.  As  regards  their  effect  upon  wounds  of 
the  cervix,  the  question  is  still  open  to  deliate,  but  here,  too,  it  is  prob- 
able that  the  tendency  is  to  the  formation  of  circumscribed  inflamnia- 
tious. 

The  streptococci  are  detected  with  difficulty  iu  the  blood  during  Ufe. 
A  few  hours  after  death  they  swarm  in  that  lluid.  That  they  do,  how- 
ever, euter  the  general  circulation  during  life  is  inconte.stable.  Stenrer 
writes:  '*  As  the  kidneys  arc  the  great  fillers  nf  the  human  system,  I 
never  neglected  to  examine  them,  and  almost  invariably  found  micro- 
cocci filling  the  arterioles  and  glomeruli.'*  This  is  in  correspondencT 
with  what  occni*s  in  other  septic  diseases,  and  accounts  for  the  albnmi- 
nuria  and  interstitial  nephritis  which  often  supervene  in  the  advanced 
stages.  They  are  likewise  found  iu  the  Hver  and  in  the  spleen.  DoUris 
assures  us  that  in  puer^ieral  fever,  by  repeated  trial,  especially  after  a 
chill,  ho  has  never  failed  to  dcmoustmte  their  presence  in  the  cin*ula- 
tion.  They  do  not,  liowever,  multiply  in  the  blood  during  life.  When 
they  come  in  contiict  with  the  red  cori)nscleR,  the  corpuscles  stick  to- 
gether and  form  larger  or  smaller  clots  in  the  blood.  They  then  an*  no 
longer  able  to  i>ass  through  the  minute  capillary  networks,  but  are 
arrested  in  the  vessels  (Koch).  The  microeocci  iu  the  resulting  infarc- 
tious  multiply  aud  migrate  into  the  vessels  and  cellular  tissue  of  the 
ni'ighborhood.  Thus  fresh  foci  of  infection  ore  formed.  Or,  by  their 
destructive  action  they  may,  when  situated  near  tho  serous  surfaces, 
penetrate  into  the  serous  cavities,  aud  iu  this  way  indirectly  occAsiuo 
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peritonitis,  plenrisy,  mpningitis,  nnd  purulent  inflammations  of  the 
jointa.  When  tlio  micrococci  enter  directly  into  the  circututiou  they 
eometinip^  in  passing  through  the  heart.,  a<]herc  to  the  cndocardinni 
mid  the  valves,  uhere  they  cause  exudation  and  ulceration,  and  give  rise 
to  the  so-called  endfKMirditia  ulwroaa  puerpenilis.  The  reel  globulefl  of 
the  blootl  undergo  changeH  of  shu{>«,  assume  a  utcUate  aspect,  and  rap- 
idly disappear.  The  white  ghihules  are  greatly  increa8e<I  in  numbers, 
and  the  blood  ittelf  Iwcomes  nearly  eolorlesH.  A  certain  amitunt  of 
light  is  thrown  ujwn  these  blood  changes  by  Poli-ris,  who  added  mi- 
crococci to  the  fresh  blood  of  a  frog  and  watched  the  enduing  changcfl 
undor  the  microscope.  The  micrococci  could  he  seen  in  the  act  of  pen- 
etrating the  red  globules,  which  thereupon  lost  their  coUtr  and  became 
shrunken,  and,  following  the  discharge  <»f  tbe  organisms,  which  mean- 
time had  multiplied  in  an  astonishing  manner,  little  or  nothing  of  the 
original  globules  remained. 

'I'he  thrombotic  form  of  infection  has  been  studied  by  Bnmm  in  the 
veins  which  spring  from  the  jdacental  site.  He  found  that  the  migra- 
tory movemeut^  of  the  cocci  from  the  endometrium  followed  the  axis 
of  the  thrombus,  and  thence  spread  outward  towarti  the  vein  walls.  The 
latter  then  became  iuliltrated  witli  round  cells,  which  tjuii-kly  made 
their  way  into  the  cunal  of  the  vessel.  A  disintegration  of  the  clot  was 
associated  with  these  occurrences,  and  thus  the  vessel  became  tilted  with 
a  detritus  composed  of  leucocytes,  of  parasitic  organisms,  and  of  the 
debris  of  the  thrombus.  In  other  instances,  according  to  Doleria,  micro- 
cocci derived  from  the  blood  are  depositiij  ujmn  the  central  extremities 
of  the  clot* ;  beyond  these  depots  a  fresh  inflammation  is  set  up,  fol- 
lowed by  fibrinous  coagulation.  Thus  the  micrococci  become  impris- 
led  between  two  plugs.  The  same  process  may  be  repeated  until  a 
Ties  of  abscesses  is  formed.  For  a  time  no  mischief  may  ensue. 
Finally,  however,  the  resistance  of  the  outworks  is  overcome,  an  embo- 
lus becomes  detached,  and  an  infectious  aliseess  is  opened  into  tbe  blood 
— an  event  which  is  announced  by  an  intense  chill  and  the  familiar  sys- 
temic demngemcnt. 

In  septic  diseases  death  takes  place  from  apno^a,  partly  from  the 
iruibility  of  the  blood-corpuR-Ies  to  carry  oxygen  to  the  tissues — and 
partly  from  paralysis  of  the  luTve  centers. 

lu  estimating  the  susceptibility  to  sepsis  in  the  puerperal  state  it  is 
necessary  to  take  into  account  the  blood  changes  induced  by  pregnancy, 
the  effects  of  shock  and  exhaustion  in  protracte<l  hibors,  the  frequency 
of  hiemorrhjigc,  the  deep  situatinn  of  puerp**rHl  wetunds,  the  presence 
of  clot«,  dcciduu,  and  dead  tissue  in  a  state  of  disintcgmtion  or  decom- 
position, the  ease  with  which  deleterious  matters  are  absorlxil  by  the 
wide  lymjjhatic  interspaces,  the  serous  infiltration  of  the  pelvic  tissues, 
the  exautreratcd  size  of  the  lymphatics  and  veins,  and  the  proximity  of 
the  peritoneal  ciivity. 
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Samuel,*  io  speaking  of  the  immunities  iiud  dispositions  to 
p4>i84>ningf  Bays:  "The  statiBticyil  Trequoncy  of  septic  puor|K'ral  dis-aw 
ID  due  to  the  length  of  the  [larttirient  caual,  to  the  ftu.-t  thut  throngh 
thia  long  passage  there  must  pass  all  the  pathological  and  i)!iysiologi( 
ei^rretiona,  and  to  the  soiling  of  these  imrts  with  tiiigers,  instrumeniii, 
and  secretions  which  have  become  the  bearers  of  sepsis."  He  fou 
on  the  other  hand,  lliatit  was  extremely  ditlicult  to  produce  a  progre 
ivu  ichorous  condition  by  daily  painting  an  open  stump  with  a  eeptic 
fluid, t  though  the  same  waa  readily  obt4iiued  when  an  inSnitesinml 
ipiantity  of  septic  fluid  was  injcctetl  undcmealh  a  fascia. 

We  have  soon  that  when  septic  organisms  are  introduced  int^  the 
uterine  cavity  there  are  individual  ditTerenccs  in  the  ensuing  n»u]LK 
Thus,  in  many  oases,  their  action  is  limited  to  the  production  of  local 
inflammatory  troubles  and  to  self-Iimitwl  systemic  disturlmnrcis  *"hilr 
in  others  tliey  overcome  all  resistance  and  lead  to  the  moel  far-reaching 
changes  in  the  blood,  in  the  circulatory  apparatus,  in  the  purenchynia- 
tous  organs,  and  in  the  serous  cavities.  The  reason  for  these  difTerenc*^ 
are  to  a  certain  extent  a  matter  of  conjecture.  It  is,  however,  admitiod 
that  the  virulence  of  disoaac  germs  may  be  motlifled  by  culture  experi- 
ments, or  hy  seemingly  accidental  conditions.  Bumm  maintain])  tliut 
what  is  termed  vinilcnce  is  an  acquire<l  power  of  bacteria  to  wilhstatiil 
the  dostnictive  influences  upon  them  of  the  wi(w  and  tissuoa,  and  l" 
multiply  within  the  living  body.  That  the  innate  powers  of  rosijitancf 
to  morbiSc  ngencies  differs  in  individuals  seems  prolmhic-  Kchrer  re- 
minds us  that,  before  the  antiseptic  period,  it  was  not  uncommon  fnm 
practitioner  fresh  from  an  autojxsy  upon  a  pucqx^ral  woman  who  IumI 
died  of  lymphatic  peritonitis,  to  examine  patients  in  labor  with  hand.-i 
which  had  been  simply  washed  in  soap  and  water,  and  that  of  the 
witmen  thus  infected  a  certain  number  had  violent  or  even  fatal  forms 
of  sepsis,  while  others  were  scarcely  perceptibly  affected.  T»oubtIc!*. 
when  thfi  utt»rus  is  firmly  contracted,  the  clots  in  the  orifices  of  llu* 
jdact'utal  veins  are  small,  and  the  invasion  of  cocci  is  hindered  by  tin* 
eumf>re:*siou  of  the  lymphatic  spaces,  and  vir^  v^rstt.  With  a  flabby,  re- 
laxed uterus,  the  soft  thrombi  and  the  widely  dilated  absorbent*  furnish 
favorable  conditions  for  the  spreading  of  infection. 

While  insisting  ujwn  the  septic  character  of  puerperal  fever  and 
its  association  with  the  presence  of  streptococci,  it  is  not  prcteudcl 
l)i;it  iullammationa  of  the  pelvic  organs  in  rhildbe<l  may  not  proeeeii 
frotu  other  causes.  Indeed,  1  have  myself  witnessed  cases  where  jwri- 
tonitis  has  seemingly  started  from  old  intraperitoneal  adhesions,  or 
was  secondary  to  ulcerative  pro<'C8se8  in  the  coecura  or  the  desoemJing 
colon.     I   am  inclined,   likewise,  to  agree  with  Genzmer  and  Volk- 

•  I'l'ltor  die  Wirkiinp  (lea  FUtilni^tf-Processe^auC  den  k-benden  Org»ni»niii«.  Anrh. 
f.  i*xp.  Putholo^io.  vol.  i,  p.  843. 
j  Lor.  ril.,  p.  3U0. 
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>tic  surgical  fever  due  to  the 


munn 

alMorption  of  the  products  of  physiolo^icul  tis^up-chuugcH  at  the  scat  of 
injury.  In  surgical  caaes,  oven  where  the  precautions  of  liisteriBtn 
hiiui  tjeen  fanltleasly  observed,  febrile  movements  of  uoiisiilemhto  in- 
U'li^ity,  but  of  no  prognostic  significatiou,  are  of  frcfpitnt  occurrence. 
While,  in  puorpenil  women,  wc  can  never  exclude  the  posfiihility  of  the 
g'ptic  infection  of  puerperal  wounds,  it  is  in  ai'cordance  with  clinical 
*'%pcripnce  to  aasunie  that  a  higli  fevor  belonging  to  the  aseptic  class 
nmy  cnincido  willi  a  si^plic  process  of  iii^ignilieanl  proportions. 

General  Symptoms. — As  in  other  iufectious  diseaseK,  there  is,  from 
tlie  time  of  tlio  entry  of  the  poidOD  into  Uic  system  tip  to  the  outbreak 
of  fever,  a  difstinct  period  of  incnbation.  The  first  febrile  syinptonis 
usually  occur  witbin  three  days  of  the  birtli  of  the  cbild.  An  uttiick 
o*»niing  on  a  few  hours  after  cbildbirlh  is  indicative  of  infection  dur- 
ing or  previous  to  Uibor.  Tbe  tbird  day  is  tlie  one  upon  which,  ordi- 
narily, the  begiuuing  of  tlie  fever  is  to  be  anticipated.  After  the  fifth 
day  an  attack  is  rare,  and  at  the  end  of  a  week  patients  may  be  regarded 
a**  having  reached  the  point  of  safety.  Aj>|Mirent  exceptions  to  this 
rule  are  probably  referable  to  cases  of  mild  parametritis,  in  which  the 
initi^il  fever  and  tbe  [>ain  were  insufllcieut  to  attract  attention  to  the 
existi'ncc  of  local  infl.tmmation. 

The  symptoms  of  puerpenil  fever  vary  witli  the  cluiractcr  of  tlio 
local  aitections,  and  with  the  extent  to  which  tbe  general  system  par- 
ticipates in  tbe  disturbed  action.  The  different  groups  of  puerperal 
procesitps  possess  tbe  following  patbogtiomic  symptoms — viz.,  increased 
tAmiiM'mture,  enlargement  of  tbe  spleen,  disturbed  involution,  and 
Mt^iutitivencKS  of  the  uterus  upon  pressure  (Braun). 

In  most  cases,  the  fever  is  ushered  in  by  chilly  sensations  or  by  a 
well-*lt!finwi  <;hill.  This  symptom,  however,  docs  tml  posseaB  much 
prognostic  importance.  A  chill  is  signiHcant  of  a  sudden  change  be- 
tween the  temperature  of  the  skin  and  that  of  the  surrounding  mo- 
dium.  It  n;ay,  therefore,  be  absent  in  jwrnicions  forme  of  fever,  pro- 
vided only  that  the  temiwratnre  changes  are  inaugunitcd  slowly, 
whereas  it  may  follow  a  trifling  increase  of  the  body  heat  if,  as  some- 
times happens  in  sleep,  the  moist  skin  is  exposed  to  cool  currents  of 
»ir.     Rejwated  chills  indicate  phlebitis  and  pya»mia. 

In  order  to  gnwp  the  many  symptoms  of  puerperal  fever  it  is  ncees- 
to  kecpseparati'ly  in  mind  tbe  clinical  features  of  eaeb  of  the  local 
jvrocesscs,  although  in  fact  ibe   latter  rarely  occur  singly,  but  to  a 
greater  or  less  extent  in  combination  witb  others. 

The  Symptoms  of  Endometritis  and  Endocolpitia. — The  oncompli- 
I'Atcd  cjitarrbal  inflammation  of  tbe  utcrua  and  vagina  is  tbe  most  fro- 
»pient  and  the  mildest  of  the  diseases  of  childbed.     In  endometritis  the 

•  Gexzmkr  and  Vor.KMATOf,  U«berscpti»ches  und  aMpttKhes  Wandfiebcr,  Samml. 
klin.  Vortrtgc,  No.  121. 
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uterus  is  liirgc,  fluliby,  and  eeHsitivo  ujwu  pressure;  t}»e  nfter-puins arr 
often  iimisimllj  scvoro,  involution  ia  reUinloJ,  and  tlie  loohbi  l»wttntit 
fetid,  romaia  saugiiinoleTit  for  n  longer  ]>criod  than  usual,  and  at  tin- 
outset  may  bo  tompomrily  suspended.  Sometimes  the  lurpe  intestine 
is  distended  with  flatus.  In  eudocolpitis  the  vaginal  dl^^hurge  h  thin 
and  purulent,  the  patient  experieneefi  pain  and  burning  in  the  wta  of 
dcreeation  and  urination,  and,  where  the  wounda  of  the  vulva  and 
Tugina  assume  un  uleerative  chara(;ter,  there  is  often  found  at  the  aunc 
time  influ!nmatory  ludema  of  the  labia. 

The  fever  in  those  cases  is  ushered  in  frequently,  but  not  always, 
by  chilly  feelinga,  and  the  t?nipcraturo  reaches  its  height  nsually  npttn 
tlic  evening  of  the  third  or  fourth  day,  is  remittent,  almost  intemn't- 
tent  in  character,  and  rarely  exceeds  lO^^*^  to  103'  Fahr.  In  niihl  fonnn 
the  occurrence  of  the  fever  is  often  overlooked,  or  is  referred  to  tlif* 
turlwinco  produced  by  the  secretion  of  the  milk.  In  ueveror  attaL'kd 
the  febrile  symptoms  may  continue  from  throe  to  seven  days.  At  the 
end  of  a  week  the  swelling  of  the  labia  subsides,  the  discharge  hcf'omee 
thick,  and  ulcers,  if  present,  begin  to  assume  a  heaitliy  gnmulating 
appearance. 

In  dijdithoritic  ulcerations,  and  in  endometritis  due  to  decompos- 
ing remains  of  the  ovum,  the  local  condition  is  often  complicated  by 
the  invasion  of  the  noiphhi>ring  tissues. 

The  Symptoms  of  Parametritis  and  Perimetritis  (Pelvic  periiu- 
nitis*). — The  symptoms  of  these  two  affections,  as  would  be  naturally 
exjHiCted  from  the  proximity  of  the  pcrit^jnceum  to  the  pelvic  con- 
nective tissue,  for  the  most  part  overlap.  It  must  l>e  very  ran;  for  one 
form  to  occur  entirely  independent  of  the  other.  For  this  reason  it 
will  be  found  convenient  to  consider  first  the  symptoms  common  to 
both  morbid  prncc^ses,  and  sub-st^qticntly  to  direct  attention  to  wliat 
are  believed  to  be  points  of  distinction  between  them. 

During  tlu^  period  of  incubation  there  are  usually  no  prodromic 
symptoms  Klovatioua  of  temperature  in  the  course  of  the  first  twelve 
hours  following  labor  are  equally  frorpiont  under  perfectly  normal  con- 
ditions. Susjticious  sympUjnis  are  disturbed  sleep,  excessively  jiainful 
after-pains,  and  a  pulse  of  8U  to  90. 

The  beginning  of  the  (excr  occurs,  in  00  per  wnt,  within  the  first 
four  (lays  of  childbed  ;  most  frequently  upon  the  second  or  third  day, 
and  Uiking  pbice  upon  the  fourth  day  in  scarcely  19  to  15  per  cent  of 
the  cases.  If  five  days  have  elapsed  without  fever,  the  fteriod  of  dan- 
ger, with  very  rare  exceptions,  may  bo  regarded  as  having  passed. 

At  the  outset  the  fever,  es])ecially  in  perimetritis,  is  ushered   in  by 

*  The  following  cUnicnl  history,  tii)reH»er  with  llie  slatisiicAl  detail^  is  borrowwi 
in  great  part  from  the  dewriplinn  of  Oklmu^en  (Ueber  puerperalo  Paramelrilis  und 
Periinetriti!*,  VolkniJinn's  Sauiml.  klin.  Vorlr.,  No.  28),  the  eiactilude  of  whicb  1 
haru  had  nbutnliiiit  upiK>rluiiity  to  verify. 


chilly  senaationa  or  by  uu  intense  chill.  The  temperature  rises  rnp- 
idly,  though  the  highfti«t  point  is  uHimlly  not  reached  before  the  sec- 
ond, and  in  rare  easels  not  before  the  tliini  <iay.  In  most  eases,  the 
heat  iu  Uie  axilla  exceeds  103°,  and  may  even  mount  up  to  105°.  The 
decline  occurs  gnidually,  the  fever  ending  in  70  per  cent  in  the  conrse 
of  a  week,  in  20  per  cent  iu  two  weeks,  and  only  iu  10  per  cent  ox- 
tending  l>eyon(l  tluit  period.  Protractwl  cases  indinatc  absce^  formation. 

The  fever  does  not,  however,  alwavH  pursue  a  regular  course.  In 
place  of  progreaiuvely  doclining  until  tlie  termination  is  reached,  tlie 
hijrh  temperature  of  the  seound  day  may  be  attiiined  upon  one  or  more 
oocaBionP.  The  morning  remissioui*  are  at  first  &light,  but  become 
marked  as  the  diiH'ase  approuchat  its  etoae.  In  oaaofl  of  long  duration 
the  morning  honrs  are  often  free  from  fever,  a  circumstance  calculate*! 
to  misleiut  a  physi<Tian  who  sees  his  patient  but  onee  a  day.  A  pulsi^ 
of  80  to  (to  Iteatii,  a  rlisnirbed  sleep,  lack  of  appetite,  and  Beusiliveiiesii 
to  pressure  upon  tlie  sides  of  the  uterus  ore,  however,  symptoms  which 
should  serve  as  a  warning  of  some  disturbing  cause,  and  should  iearl 
the  physician  to  renew  his  visit  in  the  latter  part  of  the  day. 

If,  from  u  mistaken  notion  that  the  morbid  pnx-ess  has  come  to  an 
end,  the  patient  is  allowed  prematnrely  to  resume  her  household  duties, 
Ute  pains  across  tlic  alxlomen  and  along  the  hip  and  thigh  return,  and 
an  examination  reveals  the  existence  of  exudation  in  the  pelvic  cavity 
or  upon  an  iliar  fo.«sik 

Krrors  of  this  kind  arc  most  frequent  in  cases  of  parametritis  as- 
iH>ci;tted  with  slight  peritoneal  inflammation,  as  the  local  [>aiii  is  then 
in^ignifd'aut,  and  the  initial  chill,  happening  on  the  third  or  fourth 
day,  is  apt  to  be  ascribed  to  engorgement  of  the  breasts. 

litdiipsr^  after  the  complete  disappearance  of  febrile  disturbance 
ixwur  iu  15  to  20  per  cent.  They  are  usually  shorter,  but  sometimes 
more  obstinate,  than  the  original  attack.  As  a  rare  exception  may  be 
mentioned  eases  with  evening  remi8si<Mi8  and  morning  exaeerbations. 

In  circumscribed  pelvic  inflammations  the  pulse  rarely  exceeds  120 
bciitfl  to  the  minute.  A  pulse  of  140,  of  more  than  half  a  day^s  dura^ 
tion,  be^lke^la  severe  septic  cfiniplications,  and  is  tlierefore  of  evil 
oroen.  In  some  crises  the  slow  pulse  observed  after  lalwr  makes  its 
influence  felt  in  the  first  day  or  two  of  the  fever,  so  that  the  curious 
phoonmenon  may  be  witnesswl  of  a  temperature  of  104*  coinciding,  for 
a  time,  with  a  juilse  ranging  l)etween  50  and  70  beats  to  the  minute. 

As  regarfls  other  symptoms,  headache  and  sice plessu ess  are  rarely 
absent.  Profuse  sweating  follows  the  fir^l  febrile  attack,  and  frequent- 
ly recurs  during  the  course  of  the  disease. 

Pain  is  i)reftent  at  the  onset  in  the  majority  of  cases,  and   is  then 

usually  most  violent.     Tlie   B]*ontaneous  pain,  which   is  ilne   to   the 

afTeetion  of  the  peritonieum.  subsides  in  gnmt  part  in  the  courae  of  one 

or  two  davs,  but  the  sides  of  the  uterus  remain  sensitive  to  pressure. 
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In  the  rare  cases  of  pure  parametritiH,  however,  this  symptom  may 
be  absent  altogether.  The  paiu.  like  that  from  the  inllammacioii  nf 
seroiiB  menibraueSf  is  vl  a  laueiuating  character.  Sometimes  it  ia  hmo- 
ciated  only  with  the  contractions  of  the  uterus.  After-pains  ot'ourring 
under  unusual  circunistiinceg,  a&  in  priuiipanu  or  after  the  third  Jay, 
arc  to  ha  regarded  with  suspiciou. 

Vomiting  occura  oceasiunally,  but  is  conipiirutivuly  rare,  unlcHs  the 
peritonitis  becomes  ditTused  and  spreads  to  the  re^nou  of  the  8tomu<^'U. 
The  appetite  is  hwt,  and  only  retnrus,  as  a  rule,  with  tlie  departure  of 
the  fever.  The  tongue  is  roatisl  and  moist,  uud  constipation  is  com- 
mon. In  otiier  cases  lliere  is  diarrhu'a,  with  rumbling  in  the  boweI«, 
hut  witlnmt  pain  or  tenesmus.  The  urinary  sef-'retion  is  rarely  inter- 
fered with,  an(i,  when  this  is  tlie  case,  it  indicates  the  exteubion  of  the 
inflammation  to  the  peritonaeum  covering  the  bladder. 

Most  cases  of  jjerimetritia  and  parametritis  tcrminato  in  iivc  ^r  un 
days,  the  fever  and  other  symptoms  gnulimlly  subsiding.  When,  a;* 
may  hap[>en  in  exceptional  lusLiuces,  the  temjtemture  falls  suddenly 
from  a  high  degree  to  one  below  the  normal  level,  tlie  body  grows  icy 
cold,  the  pulse  t>ecomes  smalJ  and  irregular,  and  symptoms  of  collapiie 
develop.  Bnt,  in  twelve  to  twenty-four  hours,  the  symptoms  of  collapse 
subside,  and  tlie  dist^aae  reaches  its  end  with  a  disa[ijiearancc  of  ih^^^ 
alarming  mauifc«tationa.  ^^H 

If  the  fever  subsides  within  a  week,  "exudation  is  somewhat  rar^^ 
Ita  coutinuauc*  beyond  that  date  should  lead  to  a  careful  exjihiratiou 
of  the  pelvic  organs.  The  exudati(m  is  usnally  demonstrable  in  thi* 
conrso  of  the  second  week  or  at  the  beginning  of  the  third  week.  It 
is  recognized,  according  to  its  location,  by  external  or  by  internal  ex- 
amination, or,  where  the  deposit  is  considerable,  by  both  method?. 
In  many  cases  the  dei»osit  ia  extra-peritoneal,  and  is  situated  Ijetwwn 
the  folds  of  the  broad  ligament,  above  and  to  the  sides  of  the  vaginal 
cnl-de-sac.  It  has  generally  a  rounded  form,  though  with  less  con- 
vexity than  fibrous  and  ovaruin  tumore.  Sometime*,  however,  the 
tumor  is  Hat  below,  like  a  board.  It  seldom  excee<l8  in  size  that  of  a 
largo  apple.  In  fresh  exudations  the  sensation  produced  is  often  that 
of  a  hard  tumor  surrounded  by  a  softer  layer,  due  to  continaed  suticn- 
lence  of  the  soft  parts.  In  a  few  weeks  they  may  reach  or  exceed  the 
hardnass  of  a  tibroid  tumor.  The  older  the  tumor,  urdess  suppuration 
seta  in,  the  less  sensitive  it  becomes.  Often  the  exudation  oxtende  to 
the  pelvic  walls.  The  utenis,  as  a  nilc,  is  fixed,  and,  in  cases  of  large 
tumors,  becomes  pushed  toward  the  tjpposite  side,  while,  as  a  conse- 
quence of  later  shrinkage,  the  fundus  may  be  drawn  permanently 
toward  the  affected  side. 

The  cul'de-mc  of  the  vagina  is  rendered  broader  and  flatter  by  the 
pressure  of  the  deposit,  or,  when  the  tnmor  is  deep  enough,  the  vagi- 
nal surface  may  be  rendered  convex.     Behind  the  uterus  the  exudation 
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i^  as  it  were,  flattone<]  antero-postoriorly,  aud  iu  some  casea  it  may  bo 
felt  in  t)ie  form  of  ri^id  bands  between  the  posterior  liguiiieuU  wliicli 
inolo6«  the  cul-desae  of  Ootiglafi.  The  ante-uterine  tuntorn  huvp  a 
rtpberieal  ohupe  and  diiprcss  the  vagina  anteriorly. 

'I'umore  gituuled  in  tlie  iliac  fossa  have  a  more  or  leaa  convex  form, 
and  may  be  of  auch  mnfiiderahle  size  tliat  tlie  swelling  may  be  rec^og- 
nized  by  the  eye  through  the  abdominal  ualU.  As  the  exudation  be- 
tween the  broad  ligamentA  may^  in  these  eases,  hare  been  slight  from 
the  beginning,  or  may  have  subsequently  disappeared  by  ab«ur]>tioii, 
the  ilhic  tumors  have  often,  apparently,  a  spontaneous  origin. 

Sometimes  the  uterus  is  surroundtnl  by  exudation,  and  the  entire 
pelvis  ap|>eara  as  though  it  were  a  mold  filled  with  a  solid  mass.  The 
fornix  is  then  often  pressed  downward,  and  irregular  rounded  ma8se8 
ui*c  to  be  felt  through  the  vaginal  walls. 

The  rcH^ognition  of  parametritic  tumors  through  the  ahilominal 
coverings  is  [)os»ihle  when  they  are  6ituat4?d  above  l*onpart'«  ligament, 
iu  the  upper  portion  of  the  broad  ligaments,  and  iu  the  iliac  fossfe. 

l^ncjuestioiiably  many  supposed  panimetritic  tumors  have  been 
really  oases  of  salpingitis  with  accomiHtuying  intmperitoneal  deposit 
of  lymph. 

The  pain  and  tlie  funetiomil  disturlmnt^s  in  the  pelvic  organs  div 
pend  ufKjn  the  siai  and  situation  of  these  inflammatory  deposits.  Of 
the  functional  troubles,  may  be  mentioned  frequent  and  painful  mic- 
turition, obstinate  constipation  and  ditKcult  defeiMition,  contractures 
of  the  ilio-psoas  mnaclcs  when  the  exudation  is  seated  beneath  the 
sheath  or  between  the  muscle  and  the  pelvic  bones,  disturbances  of 
motility  in  the  alxluetor  mnscles,  paresis  of  the  lower  extremities,  and 
radiating  pains  in  the  upper  portion  of  the  thigh  aud  in  the  renal  and 
lumlMir  regions,  produced  by  pressure  upon  the  obturator,  the  cniral, 
the  cutaneous,  and  the  sciatic  nones. 

So  long  as  fever  is  present,  the  exudation  rarely  diminishes.  If  ab- 
sorption ttikcs  place  in  one  point,  growth  almost  certainly  follows  in 
some  other  direction.  When,  however,  the  apyretic  period  is  reached, 
the  exudation,  as  a  rule,  disappears  rapidly,  so  that  often  in  the  course 
of  Hix  weeks  no  irmie  of  its  existence  remains.  In  a  smaller  number, 
the  solid  mass  may  persist  for  months  or  even  years. 

After  the  fever  has  <leparted  the  patient  usually  feels  well.  The 
sleep  and  appetite  return,  tlie  night-sweats  disaiipear,  the  pulse  often 
falls  to  50  or  (JO  bents  and  the  temperature  is  in  many  cases,  for  a  time, 
subnormal  in  character. 

Where  the  fever  persists  for  from  five  to  six  weeks,  there  is  always 
a  suspicion  of  abscess  formation.  With  the  exception  of  afternoon 
fever  and  night-sweats,  the  patient  may  feel  very  comfortable.  Then 
the  exudation  becomes  sensitive,  the  spontaneous  pains  recur,  sleep 
is  lost,  and  locomotion,  defecation,  and  urination  occasion  acute  sulTer- 
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ing.  The  fever  becomes  violent,  chills  announce  the  preeeiM*  of  pM, 
and  tintilly,  about  the  seventieth  or  eightieth  duy,  porforutinn  of  the 
ttlj.seesB  tukeu  place.  The  usual  seat  at  which  the  pud  ii  Hijtchurgi^I 
18  just  above  Poupart'e  ligament;  next,  in  frcfjuem^y,  pc-pforatinn  Ukr8 
place  into  the  colon,  and  in  rare  instances  into  llio  bladder,  the  Ql«ni«, 
and  vagina.  Fortunately,  of  very  rare  occurrence  is  the  discharge  of 
pus  into  the  peritoneal  cavity,  which  is  naturally  followed  by  acute 
peritonitis.  Another  likewise  untrcquent  but  meet  dangerous  acci- 
dent is  the  septic  infectigu  of  the  abscess — an  oeeurrence  referred  hy 
OlsbauHOU  to  the  diffusion  of  intestinal  gases  through  the  walls  of  tlir 
tnmor. 

In  supj)uiutiou  of  parametritic  exudations  the  pus  commonly  fornifs 
in  small  scjittcred  collections,  and  raivly  gives  rise  to  large  abscesses. 

Although  parametritis  and  perimetritis  are  usually  found  aasociati^l 
together,  there  are  always  cases  in  which  the  onv  form  of  in6amni»tinD 
so  far  prinhuninates  over  the  other  us  to  justify  an  utleiupt  to  eslabtisk 
a  clinical  distinction  between  them. 

In  the  beginning  of  the  atttuik,  sliaip  pain,  high  fever,  and  trra- 
paintie  distention  of  the  lower  abdomen  are  symptomatic  of  iuflauiinu- 
lion  in  the  pelvic  poritonitum.  Whether  the  cellular  tissue  is  Blmnl- 
tjineously  implicated  can  only  be  determined  by  a  digital  examine* 
tiou  after  the  abdominal  aonsitivene.«s  has  subsided.  The  absence  of 
the  objective  sigus  of  cellulitis  would  then  contribute  to  prove  Uat 
the  case  had  been  one  in  which  tlie  peritoufeum  Iiad  been  in  tht^  main 
affected.  Ou  the  other  hand,  moderate  fever,  pain  elicited  only  on 
pressure,  and  tym]»mitic  distention  confined  to  the  colon,  (toinoiding 
with  exudation  between  the  folds  of  the  broad  ligament,  would  be  in- 
dicative of  a  itpuriy  pure  cellulitis. 

A  piilpjible  exudation  is  by  no  means  the  neoessary  product  of  peri- 
toneal inflammation.  Indeed,  in  many  cases,  the  distinctive  symptouij 
of  the  latter  may  bo  present  for  from  four  to  eight  days,  and  may  then 
subside  without  IcAviug  a  tnu.ie  of  its  existence  at  the  pelvic  brim. 

The  dcmoustration  of  a  Huid  effusion  by  noting  tl»o  change  of  level, 
upon  shifting  the  position  of  the  patient,  is  rarely  possible,  either  lic- 
cAusc!  the  quantity  is  tuo  smuil  or  bi-cause  it  qulikly  becomes  ooufinctl 
by  pHeudo-uiL'inbranous  adhesions  between  the  intestines. 

Bandl*  mentions  as  a  sign  of  local  peritonitis,  sometimes  uotice- 
able,  a  number  of  resistant  points  or  tumors  near  the  pelvic  brim  or 
above  one  of  the  iliac  fossa?,  due  to  a  matting  together  of  the  inUwtiuos 
or  to  their  adhesion  to  the  ut<*rine  appendages.  They  are  distinguish«l 
from  solid  tumors  by  their  emitting  a  tympanitic  sound  upon  percui*- 
aion,  and  by  their  changing  position  in  consequence  of  nn  occumidutiou 
of  urine  in  the  bladder  or  of  fseces  or  gaaea  in  the  bowels.  Again,  all 
tumors  may  be  reckoned  n&  intniperitoneal  which  very  rapidly  fonn 
*  Httndbuch  der  FraucnkmnUheiten.  red.  Ton  UtUrolh,  Clor  AbMchnitt. 
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hcluii<l  or  to  the  side  of  tho  uterus  fmm  inclofied  exndutiou-products, 
uinl  which  ut  tho  Huinu  tiuio  rUe  far  above  the  levt'l  of  tho  |H.'Ivii-*  hriiii. 
If,  however,  they  start  from  llie  rul-de-gac  of  Douglas,  aud  do  not 
much  exceed  tho  linoa  terminalis,  or  if  they  occupy  an  iliac  fossa,  it 
bct'omes  vcr)-  diflicult  to  decide  whether  they  are  of  intra-  or  extra- 
peritoneal orijpn.  Tho  |)onl4>iieul  exudation,  however,  long  remains 
soft  and  fluctuating.  It  arises  as  a  rule,  behind  ihe  uteruK,  and  does 
not  exhibit  a  tendency  to  spread  to  the  sides  or  to  the  anterior  or  pos- 
terior pelvic  walls. 

Still  more  difticutt  is  it  to  decide  as  to  the  sent  of  exudations  met 
with  beneath  the  abdontiuui  walls.  Wheu  tlifTused  and  continuous 
with  a  pelvic  deposit,  the  diagnosis  is  nncortaiti.  It  is  only  safe  to  as- 
sume the  i)oritoneal  origin  of  extravusatious  of  a  rounded  form,  of  a 
fluctuating  consistence,  and  when  they  are  situated  high  up  and  aro 
disoonnocted  from  exudation  at  the  pelvic  brim.  An  ojiening  of  tho 
»bsoc88  through  the  navel  would  indicate  a  jreritoneal  source,  while 
the  discharge  through  the  abdominal  parietes  would  point  to  a  scat  in 
the  connective  tissue. 

After  the  perforution  of  an  abscess,  the  fever  and  pain  subside ;  tho 
wound,  if  external,  either  closes  in  tho  course  of  one  or  two  weeks,  or 
tjstuli»  form  which  bocome  the  source  of  protracted  suppuration. 

In  psoas  abacoasoH,  the  exudation  extends  beneath  the  sheath  of  the 
niui«cle  or  between  the  iliacus  and  the  bone.  lu  puerpend  patients, 
they  proceed  from  an  inflammation  originating  in  the  broad  ligament. 
They  arc  situated  too  deep  to  be  easily  piilpated.  The  }>ains  they 
occasion  are  referred  ratlier  to  tho  hip  or  knee  than  to  the  abdomen. 
The  eoutructunr  of  the  psoas  nuLscle  furnishes  a  diagnostic  sign  which 
distinguishes  this  form  from  the  superficial  al>scesses  of  the  iliun  fossae. 
The  pus  eventually  i:'  dia-harged  beneath  Poupart's  ligament^  in  tho 
lower  portion  of  the  inguinal  fossa,  at  some  point  upon  the  crest  of  tho 
ileum,  or  exceplioimlly  along  the  thigh.  Often  the  discliarge  is  main- 
tained for  months. 

The  Symptoms  of  General  Peritonitis  (SuppnnUivc). — This  form 
genvndly  lH>gins  with  the  ut^ual  ^vmptoms  of  pelvic  influnimation,  but 
the  tendernejts,  which  at  tirst  was  limited  to  the  siile  uf  the  uterus,  grad- 
ually sprea<is  over  the  entire  abdomen.  The  abdominal  pain  is  of  a 
toaring,  lancinating,  sometimes  colicky  character.  It  is  increased  by 
the  slightest  bodily  movement,  by  jarring  of  the  bed,  or  even  by  tho 
weight  of  the  Inidclotlies. 

As  a  consequence  of  tho  peritoneal  inflammation  and  of  tJie  an- 
companying  exudation,  the  piuseular  walls  of  the  bowels  become  para- 
lysed, and  tympanitic  distention  results  from  the  accumulation  of  gaJHSS. 
In  the  dejx^ndent  portions  of  the  peritoneal  cavity  it  ia  often  pf>ssible 
to  demonstrate,  by  pen^ussion,  the  presence  of  fluid  exudation,  though 
distinct  fluctuation  is  rurelv  to  be  made  out.     The  bizo  of  the  abdomen 
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is  dne  much  more  to  the  tympanites  than  to  the  amount  of  effusion. 
Sometimes  the  liver,  witli  the  diaphragm,  is  pushed  by  the  swollen  bow- 
els to  the  level  of  the  fourth  or  third  rib,  and  exoreisea  such  a  dopte 
of  L'ompri'A-ion  upon  the  posterior  jiortion  nf  the  lungs  as  to  plaoi-  the 
patient  m  danger  of  suffocation.  The  respirations  are  jerky  and  5& 
tended  with  a  moaning  sound. 

The  loss  of  uiubcnlar  power  iu  the  intestines  permits  t!ie  conton( 
of  the  middle  portion  to  pass  uneheckotl  toward  the  daodenum,  and 
thence,  upon  accidental  contractions  of  the  abdomen,  they  mny  pas  In 
the  stomach  and  be  ejected  by  vomiting.  The  first  vomited  matter  hai  a 
dark-green  color,  and  that  ejected  afterward  presents  the  color  of  in- 
testinal matt<>r.  (.'onstipation  at  the  outset  luay  be  subsequently  fol- 
lowed hy  colli^piitlivu  diurrhcea. 

The  fevor  begins,  as  a  rule,  though  not  always,  with  an  intense  chill, 
the  temperature  rises  to  lO-l**,  and  tlie  pulse  becomes  small,  hard,  Mid 
resifltant.  Its  frequency  rapidly  increases,  varying  from  KH)  u^  ISO 
beaL^  to  the  minute.  The  skin  is  sometimes  dry,  sometimes  dripping; 
with  perspiration.  In  fatal  cases,  as  the  end  approache-s,  the  tem^tera- 
ture  frequently  falls,  while  the  pulse  becomes  more  rapid,  the  face  m6- 
games  a  pinched,  anxious  expression,  sweat  gathers  upon  the  forehiw!. 
Uie  extremities  grow  icy  cold,  and  the  patient  dios  in  Collapse.  The 
duration  of  peritonitis  averages  not  more  thau  from  four  to  »\ 
days. 

In  cases  of  recovery  the  pulse  improves,  the  vomiting  ceases,  and 
the  tympanites  disuppciirs.  The  diffuse  exudation  theu  becomes  con- 
verted into  circumscriUed  tumors,  wliieh,  on  |>iilpiUion,  are  fell  on  tho 
side  of  the  pelvis  and  extending  upward  to  the  level  of  the  umbilicus. 
IFpon  internal  examination,  the  uterus  is  often  found  depresscl  bv  the 
weiglit  of  tlxe  iluid,  whieli  likexviso  may  bulge  the  cul-dn-snr  of  DougU* 
into  the  (wlvic  cavity.  Sometimes  the  exudation  may  become  encysl«<l 
above  the  pelvis  and  leave  the  contents  of  the  latt«'r  free.  In  still  other 
cases,  the  uteniif  may  become  attached  high  up  to  the  abdominal  waUfc. 
so  that  the  vugimd  portion  disappears  and  the  os  is  reached  with  diffi- 
culty. 

The  peritoneal  exudation  may,  as  in  pelvic  inflammations,  beoonw* 
aK-M^rbcd  and  disappear.  When,  however,  it  is  surrounded  by  loops  of 
intestines,  it  is  apt  to  undergo  purulent  and  septic  change*,  and  the  ab- 
scesses may  theu  become  discolored  and  filled  with  stinking  gases.  Thi? 
patient,  whose  previous  ira]>rovement  has  been  watched  with  delight, 
now  lase-H  appetite,  the  pnlso  becomes  frequent,  the  strength  fails,  and 
death  may  follow  from  septic  fever  or  from  rupture  of  absoeas  into  Hw 
abdominal  cavity. 

In  the  pyiemic  form — a  still  more  deadly  variety  of  peritonitis — the 
symptoms  differ  niatcriully  from  those  which  liavo  been  n?iconntfd. 
As,   however,   it  constitutes  only   u   single   one   of   the   puthological 
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changes  connected  witl*  the  poisoning  of  the  blood  throngh  the  lym- 
phutic  systonif  its  oouaiderution  belongs  properly  to  the  study  of  the  sep- 
tic  infwtion. 

The  Symptoms  of  Septicemia  Lymphatioa  (Septio).— The  symptornp 
of  bloDil-poiBoning  in  tlii?  iufectinuB  dii^o-iuios  of  childbed  vary  to  a  con- 
siderable extent  according  to  the  channel  through  which  the  septic 
germs  enter  the  geuerul  circulation.  In  the  niurdcrtiurf epidemics  which 
prevuj)  in  lying-in  hot;iiiulri  the  lymphatics  are,  as  u  rule,  the  vesselm 
primarily  invaded.  It  is  to  this  form  tlmt  the  crises  already  described 
iHlting,  where,  with  diphtheritic  pat*'hc8  u}ion  the  ntero-vaginal  ranul 
uudsero-purulentoxlemaof  the  parametrium,  there  are  as^ouiated  pya*- 
mic  ]ieritonitis  and  deformation  of  the  blno<i-coq)**cuIeft;  or  where,  fol- 
luwtug  the  migrations  of  the  round  bacteria,  the  serous  cavities  become 
Biiccessively  involved,  septic  vegotfitions  gather  upon  the  heartland  the 
glomeruli  of  the  kidneys  become  choked  with  niicrtK'occi.  The  lym- 
phatic form  of  septicaemia  develops  soon  after  labor,  and  is  always 
ushered  in  by  a  chill.  The  temperatui-c  rises  to  104°  or  even  higher,  and 
the  pulse  is  thin  and  frequent  The  abdomen  swells  rapidly,  without 
U'ing  f-KpeciuUy  painful.  Indeed,  painless  distimtion  of  the  intestines 
is  one  of  the  characteristics  of  an  acute  invasion  of  the  lymphatics. 
IVritoneal  clTusion  is  absent  in  caws  which  run  a  rapid  course,  and  is 
distinctly  recognizable  only  in  a  peritonitis  of  long  continuance.  The 
effusion  is  not  so  much  due  to  exudation  as  to  a  tranRudation  of  serum 
witi)  whit^h  micrococci  arc  commingled.  At  the  same  time  the  tongue 
is  moist,  butslightly  coated,  and  at  times  quite  clean.  Sometimes  tliert' 
is  diarrluea,  due  to  catarrh  or  t4<  a  diphtheritic  affection  of  the  colon. 
When  tlu;  bowels  have  been  eonstipatcil,  the  administnition  of  a  pur- 
gative may  provoke  discharges  which  it  may  be  found  ditlirult  t«  arrest. 
The  skin  is  batluxl  in  perspiration.  At  the  beginning  and  during  the 
course  of  tlie  disease,  blw»(iing  at  the  nose  is  not  of  infrequent  ocTur- 
rence. 

Toward  the  endy  the  pulse  runs  np  to  140  to  IflO  heatA,  while  in 
many  cases  the  temperature  fulls.  IninuHlialcly  after  death  tl»e  heat 
rtf  the  body  may  for  a  short  time  exceed  the  highest  point  reached  dur- 
ing life.  The  respirations  are  stiperficiid  and  jerky.  In  many  instsiuccw 
tlie  fiue,  the  neck,  and  the  fingers  are  blue  from  defective  oxygenation 
of  the  hltx>d.  At  the  same  time,  the  skin  Uh-ouiob  clammy  and  the  ex- 
tremities cold. 

The  sensorium,  in  caj»es  which  mn  a  rapid  cfpurse.  is  usually  affcct- 
«!  at  an  early  period.  The  patieuti*  appear  somnolent,  are  restless  in 
bed.  liave  light  delirium,  and  resiKind  only  when  spoken  to  loudly.  As 
a  rule,  they  make  but  little  eom  plaint,  and,  were  it  not  for  the  dype- 
n«»a,  would  have  nothing  to  disturb  their  sense  of  comfort  Very 
few,  even  as  «lcath  approjivhcs  have  any  idea  of  the  danger  that 
thrvatuns  them.     Now  and  then,  in  place  of  stupor,  great  restlessness, 
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unit  even  a  maniacal  condition,  is  developed.  Albamen  is  nmalty  foand 
in  the  urine. 

Pleurisy,  so  frequently  ufisocifttcd  with  lymphatic  8eptic«inu^  id  fre- 
quently douhle,  more  rart'ly  single,  and  bejB;ins,  as  u  rule,  with  hharp 
pain  in  the  side  and  an  liggraration  of  the  pivvioua  dyspnttsi.  Pericar- 
ditis is  less  frequent,  and  oeeurs  usually,  without  eymptoniR,  towuni 
the  cIo.ie  of  life.  The  joint  affections  are  characterized  b\  n.Hlni'ii(<and 
swelling,  and  by  pain,  whi(;h  is  sometimes  so  great  that  touching  the 
iullanie<l  part  sutlices  to  arouse  the  patient  from  sopor.  Symetimca 
fluctuation  is  felt,  but  death  wcurs  before  perforation  and  discharge  o^ 
the  pus. 

The  most  frequent  ending  is  death,  which  follows  in  from  two  to 
twenty-one  days,  and,  as  u  ruk%  between  four  and  seven  day«.  Heeovery 
IK,  however,  possible. 

The  SymptomB  of  Septicfflmia  Venosa  (Phlebitis  utwina,  Pywrni* 
metastatica), — The  putrid  infection  of  a  tJirombua  at  the  plao(*ntal  isitc 
may  take  ]>lace  within  twenty-four  to  forty-eight  hours  after  Ubor. 
Usually,  however,  the  approach  is  insidious,  and  the  disease  develofx 
from  an  apparently  insignificant  endometritis  or  parametritia;  or  the 
patient,  with  the  exception,  perhaps,  of  a  tired  feeling,  of  alight  rhillr 
Heiuuitions,  and  of  profuse  ])erspinitiou,  may  not  have  been  cousoitmit  of 
any  indisponitiun  for  days  preceding  the  atta<:k,  or  even  until  thr  tirsL 
getting  up  from  childbed.  The  initial  chill,  in  typical  cases,  is  clmniL'- 
terizod  by  its  violence  and  duration.  In  some  cases  it  may  last  for 
hours.  It  is  act^ompanied  and  followed  by  high  temixtrature,  the  fe- 
brile attack  ending  with  profuse  perspiration  as  in  intermittent  fever, 
with  which  it  is  apt  to  be  confounded.  The  fall  in  temperature  often 
asaumes  the  form  of  a  prolonged  remission. 

In  many  oases,  the  pulse  rises  uud  falls  with  the  variatioDa  in  the 
liody  heat,  while,  in  others,  it  reniaius  {icrmanontly  above  the  avera|(e. 
A  frequent  pulse  is  always  a  suspicious  symptom  in  childbed,  even  when 
tiie  other  symptoms  are  apparently  normal. 

Erratic  chills  annonnce  the  lodgment  of  cmbtdi  in  ditilant  oT^agOL 
With  the  formation  of  metastatic  abscesses  in  the  lungs  and  other 
parenchymatous  organs,  the  typical  charact«r  of  the  diaeasD  chao^oa. 
In  place  of  chills  occurring  at  irregular  intervals,  followeiJ  by  reniin- 
sions  and  periods  of  apjuirunt  improvement,  the  fever  is  t-ontinuons,  the 
pulse  becomes  small  and  rapid,  while  sopor,  slight  delirium,  a  dry  skin, 
a  dry,  brown,  cracked  tongue,  and  a  moderately  tympanitic  abdomen, 
give  the  case  the  appe^irance  of  one  of  typhus  fever. 

Peritonitis  is  pn»sent  in  hardly  one  third  of  the  cases.  The  abdo- 
men is  therefore  flat  and  soft,  and  often  is  not  sensitive  upon  pn^nire. 
lotenis,  due  to  disintegration  of  the  blood-corpuscles,  is  an  ominotts 
symptom. 

Death  usually  occurs  iu  the  second  or  third  week.    In  the  typiiu^ 
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like  caFCa,  however,  it  may  follow  the  first  attarV  gpeedily.  Ueoorery  is 
|NM«ible  whore  tlio  organs  swnntlurily  afferUil  are  nut  of  too  great  im- 
portDDoe. 

A  oombiimtion  t)f  the  lymplmtic  ami  vonoiis  forms  of  Bejiticflemiu  is 
hot  unrimitnon  in  oawn  niiininfj  a  protracted  course. 

The  Symptoms  of  Pure  Septicaimia.— I'nUer  the  title  of  pure  ecpti- 
cwiiiia  shuuhl  be  placed  cased  in  whicli  ttie  abtioqition  of  morbitic  iiia- 
t^riald  into  the  blood  gives  rise  to  tiymptomeof  iuteuse  Ijlood-poisoiiiiig 
without  the  development  of  luciil  lesions.  A  common  example  of  this 
fonn  is  met  with  in  the  fever  which  resulia  from  the  presence  in  the 
nterus  i*(  decomposing  eoagula  or  portii}ns  of  retained  ovum,  the  fever 
wilwidiiig  with  the  removal  of  the  disturbing  cause.  The  symptoms 
«re  often  similar  to  those  produced  by  the  injection  of  putrid  materials 
f'ouiaining  rod-like  bacteria  into  the  vessels  of  animals.  As  the  long 
liacteria  do  not  possess  the  capacity  of  aelf-repnxluctiou  in  the  blcKnl.  to 
prcMlnce  fatal  results  the  fjuuntity  of  putrid  fluid  injected  must  bo  largo 
or  l>e  frwjuently  repeated.  This  form  ia  said  not  to  be  inotrulable,  In 
like  manner  we  sometimes  meet  with  cases  of  intense  septic  poi-ionitig 
followed  by  speedy  death,  in  which  tiie  post-mortem  examination  re- 
veals only  changes  in  the  blood  and  softening  of  the  parenchymatous 
orgaua. 
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CaITSES   op   PfERPERAL   FEVEK. 

The  Atmosphere. — Mi<Toeocei  multiply  in  hospitals  when  orgauio 
materials  favomhle  to  their  growth  are  j)rciy.'tit  in  sufficient  qimntities. 
iVrrin,  Quenqnand,  and  others  have  shown  that  the  hospital  wards  in 
I'ttrie,  e«|K'<.'inlly  those  upon  the  snrgiwd  and  maternity  divisions,  ooii- 
tain  an  infinite  number  of  vibrios,  bacteria,  and  all  the  coi'cus  forms 
(ChariH'ntier).  Robin  has  demonetmtetl  the  existence  of  albuminoid 
matters  in  water  eondenseil  upon  vessels  containing  freojsing  mixtures 
and  placed  in  overcj-owded  wards  of  ho8])italB.  When  the  results  of 
crowding  1)ecome  manifest,  these  albuminoid  matters  not  only  impart 
a  fetid  odor  and  putrefy  with  great  rajudity,  but  nipidly  impart  putre- 
faction   to   healthy   muscle   ami  normal   blood   with  which  they  are 
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brouflfht  into  rontaot.  Pusteur  was  abli*,  by  the  microscopic  oxaniiiui- 
lion  of  the  locliia  from  patients  in  the  services  of  IJervieux  and  Lm-fui- 
ChamponniO-ro,  to  pre<lict,  from  the  character  of  the  contained  orjinin- 
iHms,uu  inijxMiding  attack  of  fever  in  advance  of  the  ulightest  a^mpuini 
betokening  danger. 

The  quality  of  the  agents  which  pen'adu  the  air  where  hospital 
patients  are  confined  is  an  important  element  in  t)ie  genesis  of  febrile 
outbreakH.  The  bacterium  ti^rmo,  wliich  causes  putrefaction,  ia  not  in 
ititelf,  as  we  Iiave  already  mcutioue<l,  a  soun^c  of  danger.  A  Ftinkin;: 
odor  ia  not  necessarily  incompatible  with  a  low  mortality  rate.  The 
importance  of  the  common  forma  of  bacteria,  according  to  Pusteur,  re- 
sults from  the  fact  that  by  Uieir  |Hjwer  to  consume  oxygen  they  pa\e 
the  way  for  the  active  development  of  tlio  i)emiciou8  germs,  nearly  hII 
of  M'hich  thrive  oidy  in  media  in  which  that  element  has  been  materi- 
ally diminished.  Aguin,  there  is  reason  to  believe  that  the  same  gernw 
are  not  ulwiiys  equtiUy  active  for  evil.  The  resistance  of  micrococci  to 
carbolic  and  salieylic  acids  is  found,  experimentally,  to  dei»end  in  u 
measure  upon  the  nature  of  the  vehicle  in  wldch  they  are  cultivatei 
(Buchholz).  The  action  of  septic  fluids  varies;,  too,  with  the  age  (if 
tlie  infusions,  with  the  materials  employed,  and  with  the  conditions 
under  which  tlie  poisou-germs  are  generated. 

It  was  unquestiifuably  the  tochial  discharge  which,  Iwfore  ihcdnvM 
of  antiaepsitf,  made  it  sucli  a  difficult  task  to  keep  a  matemit)'  wan!  in 
a  healthful  condition.  Putrid  blood  has  been  found  to  l>e  the  nKtt^i 
favorable  material  for  septic  experiments.  In  the  summer  monihc.  w 
long  as  tlie  windows  were  open  and  the  air  was  diluted  by  the  continu- 
ous passage  of  freali  currents,  the  patients  usually  cnjoyefl  immunity 
from  puerperal  fcvei-s.  In  the  autumn,  so  soon  as  it  be«yime  lu'cessary 
to  close  the  windows  partially,  on  account  of  the  cool  nights,  it  was  nnl 
uncommon  for  the  more  trivial  disturbances,  such  as  so-calU'd  milk 
fever,  the  hospital  pulse,  and  catarrhal  atTcctions  of  the  genitalia,  to 
manifest  themselves.  Through  the  months  of  Fehniary,  March,  mid 
April  the  mortality  was  usually  greatest.  During  the  winter  month? 
there  was,  as  a  rule,  crowding  of  patients,  insutficient  v&ntilation,  stag- 
nation of  the  air,  and  the  rapid  accumulation  of  disease-germs.  That 
the  later  winter  mouths  shoidd  prove  the  most  perilous  is  in  accord- 
ance not  only  with  the  theory  of  continuous  accumulation,  but  witli 
the  experimental  fact  that  weeks  sometimes  elapse  before  a  decompos- 
ing substance  acquires  the  highest  degree  of  virulence. 

Apart  from  the  nosocomial  uudaria  of  hospitals,  there  is  reason  to 
believe  in  the  influence,  at  times,  of  certain  general  widespread  atmos- 
pheric states  which  affect  the  entire  community.  In  the  year  ISTI 
the  mortality  from  chihlbed  in  New  York  wasSflO;  in  1872,503;  in 
1873,  431 ;  in  1874,  430;  and  in  187.'»,  4'20,  \ow,  the  extras  in  the 
deaths  for  1872  was  due  wlioUy  to  an  increase  in  the  cases  of  metria. 
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from  ordinary  aooidents  remaining  nearly  the  samo  as  in  Uio 
pTWcding  ypars.  The  disease  oortiiinly  did  not  extend  into  the  oi!y 
fruni  the  hoHpitJiU  senin^  as  foci,  for  the  morUHty  at  Uullovue  iU*8- 
pital  was  hardly  more  thnn  half  the  nsnal  average.  Thcr©  was  no 
especial  mortality  that  year  from  either  diphtheria,  erysipelas,  or  scar- 
latina, hilt  the  aggregate  morUility  was  the  largest  known  in  the  his- 
tory of  the  city.  Tliere  aru  no  positive  data  oonuwting  the  civil  deaths 
from  i)!ierperal  fever  in  1872  with  parasiticiam,  hut  the  prevalence  uf 
epizoOticj*,  of  epidemic  catarrhal  aflFeetiona,  of  peculiarly  fatal  forms  of 
pneumonia  an*!  other  diseases  which  are  now  attributed  to  the  presence 
of  minute  organisms  in  the  atmosphere,  renders  such  a  source  highly 
prol>ahle. 

It  is  proper  to  say  hero  that,  though  the  argnment  is  very  strong 
in  favor  of  regarding  the  genitalia  of  puerperal  women  as  tlie  exclusive 
pitint  of  entry  of  infectious  materials  into  the  syfitem,  it  i?eeui8  impos- 
sible at  the  present  time  to  make  all  the  facts  coincide  with  ouch  a 
theory.  I  liave  the  records  of  a  number  of  coses  occurring  during  an 
epidemic  of  puerperal  fever  in  which  patients  were  either  attacked 
with  fever  prerions  to  parturition,  or  in  whose  cases  the  unusual  length 
of  labor,  the  frcf|ucncy  of  jnntl-partum  Iia»niorrhage,  and  the  imperfect 
contnuTtion  of  the  utenia  immediately  after  coutinement,  were  signs  of 
»<»me  abnormal  influence  exercise*!  upon  the  economy  at  an  early  perioil 
of  labor  previous  to  the  existence  of  traumatism.  That  deletcriotis  ma- 
terials may  liiid  other  channels  for  entering  the  system  than  a  wounded 
surface  is  evidenced  by  the  cachectic  condition  not  uufrequently  pro- 
duced in  physicians  by  too  assiduous  attendance  in  dissecting-rooms 
and  places  in  which  punt-mnrtnn  exauiinatiuns  are  conductc<h  One 
seven*  and  rapiclly  fatjil  case  of  puerperal  fever  which  m^urred  in  IJelle- 
vnv  Hospital  I  tiuil  it  impossible  to  attribute  to  any  other  cause  than 
that  the  woman,  for  five  months  previous  to  her  confinement,  served 
as  a  hel|)er  in  a  lying-in  ward.  The  poKf-mnriem  examination  dis- 
closed no  sjK'cial  Iwyil  lesions,  hut  her  symptoms  were  thi»se  of  iri- 
tons©  septicemia.  French  writers  report  instances  of  toxa?mie  condi- 
tions developing  in  young  midwives  during  pueri»eral-fever  epidemics. 
While  we  are  not  prepared  to  go  as  far  as  Tanner,  who  says,  "It  is 
probal)1e  that  the  lungs,  by  tbcir  extent  and  activity,  offer  conditions 
most  favorable  to  absorption,  and  that  often,  if  not  always,  it  is  by 
them  that  poiB<ming  occurs,*"  it  does  not  yet  seem  time  to  give  up  thn 
idea  that,  nnder  exceptional  circumstances,  the  respiratory  and  the 
digestive  tracts  may  allow  the  passage  of  materials  of  a  septic  char- 
acter. 

Inoculation. — I'nquestionably  the  most  frequent  source  of  puer- 
penil  fever  is  by  inoculation  ;  and  yet-,  no  longer  than  thirty  ycai^  ago, 
the  doctrine  was  cnmbatei!  as  a  iKTuicious  heresy  by  both  Meii^s  and 
Hodge,  of  Philadelphia,  at   that  time  regardetl  as  the  best  authorities 
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upon  obstetrical  qnestious  in  this  country.  Hodge,  addressing  \m 
studentfl,  said  :  "The  rusiill  of  the  whole  disoussiun  will,  I  tni»t,  fcnre 
not  only  to  exalt  your  views  of  the  value  and  dignity  of  our  profession, 
but  to  divest  yonr  minds  of  tlie  ovorpowerin*;  t\rvw\  that  you  can  ever 
become,  capeciaUy  in  women  under  the  extremely  inten?Hting  c-irtura- 
stances  of  gertaition  and  pjtrturition,  the  ministers  of  evil — that  yun 
can  ever  convey,  in  tt"y  i>ossible  manner,  u  horrible  vims,  8o  dortruct- 
ive  in  ita  effects  and  so  myst^riouH  in  its  operations  as  that  attributed 
t»  puerperal  fever";  and  Meigs,  in  his  letters  to  studcnbt,  writta: 
"  I  prefer  to  attribute  them  to  accident  or  to  Providence,  of  which 
I  can  form  a  conoeptiou,  rather  than  to  a  contagion  of  which  I  can 
not  form  any  clear  idea,  at  least  as  to  this  jiarticular  malady."  Con- 
trasted with  these  rhctorieal  ntterauees,  in  an  esi^y  published  in  IhW, 
by  Prof.  Oliver  Wendell  Uolmes,  entitled  "  Puerperal  Fever  as  s 
Private  Pestilence,"  the  opposing  te«tiraony  in  favor  of  contagifm 
was  presented  with  cquul  literary  and  acieulific  skill.  The  evidem-e 
wjifi  complete  and  conclusive,  and  lia;<  exorcised  a  most  beneGcial  in- 
fluence upon  the  practice  of  midwifery  in  America.  With  his  many 
claims  to  onr  admiration  and  esteem,  there  is  probably  no  title  which 
Professor  Holmes  wears  with  greater  pride  than  that  of  pioneer  in  u 
movement  that  has  done  so  much  to  prevent  tlie  slaughivr  of  iunooeni 
women  and  the  wrecking  of  huppy  homes. 

The  ordinary  carriers  of  infection  are  unquestionably  the  unclean 
hands,  instmnients,  utensils,  clothing,  wush  material,  and  the  likr 
which  are  brought  in  contact,  during  or  after  labor,  with  the  genitals  of 
the  female. 

Barnes  and  other  English  writers  lay  oonsiderable  sti-ess  npon  caeca 
*>f  pnerperal  fever  due  neither  to  rontagion  -nor  to  atmosjiheric  con- 
ditioiiii,  but  to  the  poisoning  of  the  patient  by  her  own  secnHions. 
There  is  justilieation  for  this  view  in  the  fact  that  oven  normal  k'chia 
contain  bacteria,  and,  when  inoculated  into  animals,  produw  in  thcra 
affections  of  an  ichorrhaBraic  and  septieiemic  nature.  When  death 
takes  place,  the  tissues  of  animals  thus  treated  ure  found  to  lie  tJIIe^i 
with  round  bacteria.  Furthermore,  the  disease  artificially  produced  is 
in  itself  infectious,  and  can  be  continuously  propagated  in  other  uu- 
mals.  Rut  it  may  be  asked,  "  Does  not  this  admission  nut  both  wavr? 
Mow  is  it  pf>sHib!c,  if  even  normal  lochia  possess  virulent  qualities,  that 
childbed  is  ever  unattended  by  accessions  of  fever?"  To  this  wp  can 
only  answer  that  the  reasons  for  immunity  in  ordinary  cases  aro  only 
known  in  part  Karewski  *  and  other  exjierimental  investigators  have 
shown  that  the  virulence  of  the  lotrhia  increases  proportionately  to  llie 
number  of  days  that  have  transpired  since  the  birth  of  the  child,  and 

*  GxperimL>ntel1e  Cntersuchun^n  Obor  die  Kinwtrkungen  puerperalor  Secrvic 
Ruf  den  thicrischen  Orgiinigmnff,  Zcftschr.  f.  Geb.  and  Oynack.,  Bd.  vii,  9ter  Th., 
S.8S1. 
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thatf  during  tlio  flret  three  days,  the  locliia  are  oomj)arative1y  harmlt'^. 
JMeutitinie^  tlie  retnirtion  of  the  uterus,  tlie  rlosuro  of  the  siougeg,  anil 
tiie  formation  upon  tlie  wounded  surfai-es  of  protecting  j:ruuulalioujt, 
all  aol  iLs  natural  barriers  to  the  penetration  of  poiR>n-gorni8.  But, 
HHide  from  these  reaeuus,  there  is  uudoubleUly  uu  unkuuwu  quantity 
calling  for  further  investi^tion,  which,  in  the  abwjice  of  positive 
knowledge,  we  are  content  to  term  tlic  pivdispijsition  of  the  individmtl 
patient.  The  vagina  after  ciiildbirth  iKnisessefi  all  the  louditions  most 
favorable  for  thu  pruduL-tion  of  putrefaction,  viz.,  the  access  of  air, 
fueUring  warmth,  and  gtjignating  fluids  charged  with  dcml  tissue.  It 
is  prol»abU»  that  thu  first  of  tliese  neeiHul  conditions  is,  in  normal  la- 
bors, happily  wanting  in  the  uterine  cavity.  In  these  davft  of  intra- 
uterine mciUt'ation  it  is  well  to  bear  in  mind  the  relatively  greater 
frequency  of  infection  through  vaginal  and  cervical  wounds,  as  com- 
pared with  that  whicli  takes  place  through  the  denuded  intra-uteriue 
surface.  The  terra  auto-iufeotioii  may,  with  proprii'ty,  be  employed 
as  a  distinctive  appellation  to  designate  tlio»e  attacks  of  fever  which, 
iu  the  abe^'Uce  of  any  demonstrable  cause,  occur  in  the  early  days  of 
childbe^l,  and  which  there,  quoad  vitam^  pursue  a  favorable  course, 
and  to  cases  of  w>falk'd  late  infection — i.  e.,  wliere,  after  the  fifth  day. 
the  accidental  oi)ening  of  a  healing  wound  jKirmits  the  lardy  ub8<jrption 
of  poisonous  secretions ;  but  with  the  reserve  that  the  primary  C4iusc 
\%s  in  point  of  fa<:t>  atmospheric,  and  the  predisposing  coudilioo  the 
gnsceplibility  of  the  individual.  Cases  of  auto-infection  aiv  in  this 
countr)'  extremely  rare,  if  not  unknown  altogether,  in  salubrious  or 
rural  districts. 

Seasons. —On  another  occasion  1  have  shown  that  in  Now  York 
city  the  ileath-ratc  from  puerpend  fever  is  nearly  twice  as  great  during 
thi!  six  nioiitlis  from  Dtfcember  Ut  May,  inclusive,  ns  from  .June  to 
November.  The  greatest  mortality  occurred  in  Febniary  and  Manh. 
comprising  rather  more  than  one  fonrth  the  entire  amount.  The 
Hmalleet  numher  of  dcathti  occurred  in  September  and  October,  in 
whieh  niontli*  but  one  thirteenth  of  the  entire  numlx^r  took  place. 

Sociftl  State. — That  puerperal  fever,  in  its  harvest  of  death,  docs 
not  sjrnre  the  wcidthy  and  well-to-do  classes  is  too  familiar  a  truth  to 
bt>  wortliy  of  discussion.  That,  however,  the  wealthy  do  enjoy  s|jecirt! 
immunities  as  compared  with  the  less-favored  members  of  8<x:iety.  I 
have  shown  by  comparisons  mwle  between  sections  of  the  city  whieh, 
though  lying  side  by  side,  exhibit  in  a  marked  degree  the  two  extremes 
of  wealth  and  poverty.  Thus,  the  mortality  among  the  representatives 
of  the  hiwcr  soi^iul  ±<trata.  in  proportion  to  population,  was  from  three 
to  six  times  us  great  as  tli:it  among  the  more  fortunate  classes. 

Relations  to  Zymotic  Diseases. — In  investigating,  some  years  ago, 
the  mtt4ire,  causes,  and   prevention  of  puerpcnil  fever,*  I  pre|>ared, 

•  Trana.  «f  tin.*  Inlvrnaliunal  Mi-d.  Conp"eiw,  PbiUd«lphiii,  187B. 
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from  the  statisticB  of  tlie  Health  Boan]  of  Sow  York  city,  tubles  ex- 
tending over  a  periixl  of  nine  years  tu  ttiiswer  the  inqairyas  to  whether 
there  was  any  relation  between  the  frequency  of  deaths  from  scarlatinik, 
diphtheria^  and  erysipelas  and  those  from  metria.  Previous  to  their 
publication,  I  waa  anticipated  in  my  deductions  by  u  paper  upon  thi- 
same  subject  by  Jfattliews  Duncan.*  Neither  Duncan  nor  iuyt«4.'lf 
found  any  such  relation  existing  between  the  stiitistical  frequency  of 
puerperal  fever  and  the  zymotic  diseases  mentioned.  There  woa,  how- 
ever, nothing  in  our  investigations  to  invalidate  any  direct  testimony 
which  tends  to  show  that,  in  individual  cases, a  rttal  connection  hvtwwn 
puerj)eral  fever  and  the  zymotic  diseases  may  exist.  Indeed,  it  swrnt 
to  mc  to  bo  fairly  established  that  a  poison  may  be  conveyetl  fnmi 
patieutd  suffering  from  either  of  the  foregoing  morbid  processes*  wlucb 
may  be  absorbed  by  the  puerperal  woman,  and  may,  in  ber,  give  rise  to 
an  infectious  fever  possessing  an  intense  degree  of  nruleace. 

Prevention. — Dolfiris  formulates  the  indications  for  effective  pro- 
phylaxis as  follows;  1,  prevent  the  introduction  of  gcnns  (untiscpis 
before  confinement) ;  2,  paralyze  their  action  {antisepsis  after  couliue- 
ment) ;  3,  shut  up  the  doors — veins,  lymphatics,  and  Fullupi&n  tabes 
(employment  of  means  which  promote  uterine  contraction). 

The  results  in  the  application  of  these  niles  are  best  shown  in  the 
niodfrn  statistics  of  iying-iu  hospitals.  The  records  of  the  Health 
Itoard  between  the  years  18(i8  to  1875,  inclusive,  showed  that  at  that 
time  nearly  one  sixth  of  the  deaths  from  mctrin  in  New  Vork  city  were 
contributed  by  the  hosjntals.  To  cite  a  single  example :  In  the  yew 
1873  there  were  4iy  birtha  in  Bellevue  Uospital;  there  were  25  ma- 
ternal deaths,  15  of  which  were  the  result  of  septic  infection.  The 
pro|>ortion  of  one  death  from  sepsis  to  thirty  cases  of  childbirth 
was  at  that  time  the  usual  uuo  in  the  maternities  of  this  country  and 
of  Europe,  reported  dilTcrences  being  rather  of  bookkeeping  than  of 
fact.  There  was  always,  likewise,  a  large  unreckonod  contingent  of 
IMitionta  with  pelvic  inflammatory  troublea  which  ended  in  recovery. 
Ill  1874,  between  the  1st  of  Junujtry  and  the  lUh  of  June,  of  I'j'i 
]mtieuts  confined,  31  died  of  puerperal  fever.  Similar  fatal  epidfin- 
ics  were,  at  that  time,  of  not  infrequent  occarrenc^  in  the  best  ap- 
pointed mateniities. 

During  the  years  1885  to  1889,  inclusive,  837  women  have  been 
confined  in  the  Kmergency  Hospitiil,  antl  there  have  l)ecn  Ifi 
deaths,  i.  c,  nearly  1  to  83.  A  glance  at  the  record  shows  tlmt  these 
cases  are  the  best  illustrationaof  the  difficulties  with  vhioh  the  institu- 
tion has  to  contend,  and  of  the  value  of  the  antiseptic  principle. 

•  On  the  Allegwl  Owoairtunl  Epidemic  Preralenee  of  Puprpenil  Pyvrala,  ot 
Puerperal  Kpvit  biuI  ErTsipt^lfus  P^inburgh  Med.  Jnunml.  March.  I87G.  p.  774. 
Ilcoentobwrvai ions  have  shown  thnt  mtirphnloj,'f('iilly  Ihesipeplocooci  of  er79tj>elaB 
and  those  of  puerperal  fever  are  inUislinuuisliuble. 
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Thus,  there  were  five  deaths  from  eclampsia.  Tlio  patieiiU  were 
all  sent  to  the  hospital  after  the  couvulsiuiiN  had  gainetl  full  headway. 

One  wjifi  a  case  of  placenta  pr«eria.  The  labor  had  boon  lengthy 
and  ihe  ha-morrhages  profuse  before  the  patient  was  admitted. 

One  waa  a  case  of  Creeareau  section,  performed  on  arcount  of  the 
oblitoration  of  the  cervix  and  >"agina  by  cancer. 

A  patient  waa  sent  to  the  Kmergcncy  in  labor,  with  delirium  tre- 
mens.    IShc  died  twenty-four  houni  after  delivery. 

There:  were  two  deaths  following  version  in  neglected  shoulder 
pret>entatiou8.  Both  women  had  been  in  labor  aeveral  days  previoiKs  to 
adinifiHiou.     The  children  were  dead,  and  decom[>osition  had  set  in. 

In  two  ca,8ea  tl»e  women  had  been  respectively  two  and  one  half  and 
f»>ur  daya  in  labor  when  admitted.  Tlie  children  were  detid.  There 
vfiL^  a  stinking  discharge  and  commencing  decomposition  of  the  ftrtuB. 

In  two  cases  the  high-forceps  operation  had  been  j>erfornied  surrep 
titiou^y  by  uu(|uulitlud  persons.  In  lx)tli  iuBtances,  the  lower  uterine 
segment  was  ruptureil,  and  death  speedily  followed. 

In  a  twin  pregnancy,  where  one  child  waa  delivered  by  forceps  and 
the  secoud  by  version  after  a  long  labor,  death  occurred  from  sep- 
ticamiia. 

There  remuius  one  other  case,  coDccming  which  no  record  hasbeun 
preserved. 

Thus,  of  the  sixteen  deaths,  one,  or  possibly  two,  can  be  construed  aa 
due  to  puorpeml  fever. 

1  hove  ventured  to  offer  these  particulars  because  tliere  is  no  pre- 
tense that  the  Emergency  is  a  model  for  imibition.  It  has  no  fans  for 
vcniihjtion ;  no  provision  for  a  rotation  of  wards.  It  is  intended  for 
the  homeless  class.  It  receives  eonstAUtly  women  with  high  temper- 
atures due  to  infection  before  their  entrance,  or  who  liuvc  been  days  in 
labor,  or  who  have  been  subjected  to  unavailing  attempts  at  artilicial 
delivery  hy  outside  physicians.  It  therefore  furnishes  an  excellent  teat 
of  tlie  value  of  modem  antiseptic  methods. 

Now,  the  regrdations  by  which  these  results  have  been  obtained  are 
comparatively  simple.  The  patient,  on  her  entmuce  into  the  hospital, 
roceives  a  full  bath.  A  rectjd  injection  is  given.  The  lower  abdomen, 
the  inner  surfaces  of  the  thighs,  the  pudenda,  and  the  anus  are 
ft^Tubbed  with  soap  and  water,  then  washed  with  plain  water,  and 
tinally  cleansed  with  a  1  :  I,()(K)  solution  of  corrosive  subliuuite.  The 
vagina  is  first  douched  with  soap  and  water,  and  then  with  a  1  :  5^000 
•nlution  of  corrosive  sublimate.  In  opt-rative  cases  these  douches  are 
repeated  before  and  after  the  introduction  of  the  hand  or  instru- 
ments. The  Bfllevue  Hospital  internee,  while  on  duty,  are  not  j)er- 
mittcd  to  visit  the  dead-house  or  the  erysipelas  pavilion.  They  arc  not 
allowed  to  assist  at  surgical  o{)eratiouB,  ufir  to  take  part  in  the  dressing 
of  woutids.    When  iu  attendance  upon  a  cjise  of  labor,  both  interne  and 
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nnree  wash  their  huiida  and  forearraa  with  8oa]>  nnd  water,  with  \mitv 
water,  and  with  corrosiTc-sublimiite  solution  (1  :  I,(KH)).  Btfort  m 
internal  oxamiuutiou  is  mode,  the  hands  arc  freshly  washed  wiUi  ih« 
bichloride  aolution.  Infrequent  examinations  are  recomnieixled.  In- 
struments are  j»lut:ud  in  a  2-per-cent  solution  of  carbolic  aoi<l.  Mxei 
they  have  been  used,  thoy  arc  boiled  and  politihed  for  futurt*  een'ice. 

The  (Jrede  method  of  expelling  the  placenta  is  employed.  Krgot 
is  given  to  secure  good  uterine  contractions.  In  all  choca  after  Utnir 
the  vagina  is  douched  with  the  bichloride  solution  (1  :  5,000).  Id 
cades  of  protracted  labor,  of  liigh-forceps  operation,  of  version,  or  of 
any  manipulations  by  means  of  whit-h  air  is  admitted  to  the  ut^riiit* 
cuvity,  the  douche,  after  prcliminarj-  vaginal  irrigation,  is  ext4.'nd«d  lu 
the  uterine  cavity.  The  ext^^nal  parU  arc  then  dustetl  witi)  iodoform, 
and  are  covered  with  a  piece  of  gauze  freshly  wet  with  bichloride  solu- 
tion (1  :  5,000).  Outside  is  placed  a  pad  of  oakum.  The  dresi»iuje  m 
changed  once  in  six  hours,  at  which  time  the  genitals  are  Bcrupulotusly 
cleimsc<i.     During  childbed  no  vaginal  douches  ar*  given. 

In  the  main,  the  jiluu  of  treatment '^rrieil  out  is  Ihat  tntrodncftl 
by  Oarrigues  at  Charity  iIo8i>it4d  five  years  ago.  Its  success  is  att^sUd 
not  only  by  the  absence  of  deaths  due  to  stiptic  infet^tion,  but  by  Um< 
morbi*lity  in  the  wards.  The  temi>eratun»8  rarely  rise  above  IO^^J^ 
and,  as  a  rule,  do  not  rcjioh  100"*.  Hut  the  plan  of  treatment  pnwip- 
poses  intelligent  instruments.  For  us  these  are  supplied,  on  the  one 
hand,  by  the  training-school  for  nurses  \  ou  the  other,  by  the  hospital 
interne,  who  enters  upon  his  duties  thoroughly  familiar  with  the  re- 
quirements of  surgical  cleiinMness.  Tlie  owaj-ional  appearance  on  the 
BOene  of  an  inJividual  who  uses  his  "common  sense" — i.  e.,  one  whn 
does  not  believe  there  is  any  harm  in  witnessing  an  aut4>psy,  or  in  visit- 
ing a  com]>anion  in  the  erysipelas  ward,  or  in  holiling  the  pus  basin  in 
an  operation  for  pyo-thorax — ia  almost  certainly  followed  by  Unnpem- 
ture  elovntious,  which  add  fresh  testimony  to  the  efficacy  of  a  ri^iil 
observance  of  antiseptic  regulutiona. 

It  is,  however,  to  be  acknowledged  that  there  is  by  no  means  una- 
nimity among  authorities  in  nlation  to  certain  of  the  rules  prpscril)c<l. 
Thus,  the  pad  to  the  vulva  is  sneereti  at,  by  many,  as  savoring  of  the 
heresy  that  the  air  can  become  the  source  of  contagion.  For  my  own 
part,  I  believe  an  antiseptic  dressing  and  pad  arc  of  immense  .ser%'ieein 
hospitid  practice,  where  patients  are  aggregates!  together,  as  a  mcHits 
of  preventing  the  decom|K>sition  of  the  lochia.  The  latter  is  inentable 
upon  the  external  parts  when  the  ordinary  napkin  is  employed.  It 
seems  to  me  incontmvertibte  that  the  air  does  thereby  become  contami- 
nated, and  it  is  doing  violence  to  the  evidence  to  deny  the  pernicious 
influence  of  a  germ-laden  atmosphere  ujion  pueri)eral  wounds.  T)ip 
argument  that  Bu<'h  an  admission  has  a  tendency  to  weaken  the  pi*r- 
sonal  responsibility  of  the  physician  is  childish.     Aside  from  the  fact 


PUERPERAL  FEVER 


6^ 


^tcience  h  based  upon  truth,  aud  uot  upon  teleological  considera- 
Bons,  the  belief  in  a  twofold  origin  of  puerperal  fever  simply  duubU*8 
hia  respoiisibililv.  To  be  au re,  LeojKiId*  fouml  that  of  A'Z7  pationt6 
in  the  Uresden  ifatcniity,  who  hatl  not  been  examined  or  treated  with 
corrosive  sublimate  previous  to  confinement,  only  7  hnd  a  rise  of  tem- 
perature, and  this  fat:t  taken  by  itself  would  seem  to  indieute  that 
dirtH't  eontart  iilono  is  c-upable  of  prodtteing  infection.  But  the^ 
]iatient«  were  confined  under  favorable  sanitary  eonditions.  Szabo^f 
on  the  ooutmry,  during  ua  epidemic  of  fever  in  the  Pesth  Maternity, 
gave  onlers  that  no  examinations  ^h<mld  be  made.  Of  90  patients  eon- 
fined  under  these  <;<»nditionfl,  more  than  one  third  had  febrile  disturb- 
ances ;  and  two  of  tlie  patients,  upon  whom,  in  one  cane,  sutures  and, 
in  the  other,  serres-fines  were  employed  for  perineal  laceration,  died. 
The  researchea  of  Ott  J  and  Thomen  "  show  that  in  healthy  women 
the  bacteria  cont4iine<l  in  the  lochia  are  found,  not  in  the  upper  por- 
tion of  the  vagina,  but  near  the  introitns,  which  would  certainly  indi- 
cate that  they  are  ordinarily  derived  from  external  sources.  At  any 
rate,  ftiuee  the  use  of  the  juid  at  the  Kmergency  Hospital,  it  has  been 
possible  to  do  away  with  the  old-time  rotation  of  wards,  and  the  febrile 
temperatures,  which  once  were  so  nmrketl  u  feature  of  the  winter 
months,  when  the  windows  were  elose<i,  arc  now  no  longer  observable. 

The  subject  of  prophylactic  douches,  during  labor,  has  likewise  been 
one  of  endless  contentions.  In  private  practice  they  are  certainly 
needless.  Their  employment  at  the  Emergency  has  not,  however,  been 
the  result  of  theory,  but  hiw  been  the  outcome  of  the  condition  of  the 
patients  admitted,  most  of  them  having  been  examine*!  previously  by 
not  overffLstidious  midwives  or  physicians. 

Tlie  differences  whidi  divide  obstetrical  antliorities  concerning  the 
antc-partum  douehe  is  not  so  much  the  result  of  eouHii'tiiig  experiences 
as  of  dfx'trinal  convictions.  Thus,  Barnes,  Ahlfeld,  Kultenbach,  and 
others,  have  shown  that,  in  spite  of  every  pains  t^ikcn  to  rxetude  con- 
tact-infection, tetnf>erature  elevations  will  occasionally  occur  in  child- 
bed. These  febrile  disturbances  they  regard  as  the  product  of  a 
mn/erifjt  nmrhi,  vxist^mt  in  the  genital  canal  prior  to  labor  ;  or,  to  use  a 
term  which  at  present  is  not  only  a  designation,  but  a  war-cry,  such 
^^t*K«  a™  <lue  to  auto-infertion.  It  is  a  matter  of  common  agreement 
^at,  in  severe  (wies  of  puerix'ral  infetHion,  the  utero-vaginul  canal 
swarms  with  bacterial  forms,  and  that,  of  these,  the  strepttKoccus  pyo- 
ia  the  most  certain   accomjtaniment  of  sp(>cific   iullammutory 


•  Leopold.  Pritlcr  Bfiirflg  zur  VerhfltUDg  der  KindValtflcbcrs,  Archiv  t  Oynlr 
kolopp.  vol,  xxxv.  p.  149. 

fSzAHo.  Zur  Fnijfoder  Si'lbstinfpction.  Ihtfi.,vo\.  xxxir,  p.  168. 

t  'Ht.  Zur  BftctcHoIofric  (lor  Tj(X.')iit'ti,  lbi<I.,  vol.  xxx'u. 

"Thomkm,  Bitct«riulo{p9cbe  Uuterauchungvn  Nommler  Locbleo,  etc,  Jbid,,  voL 
xxxvi,  p.  247. 
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troubles.-  When  convalescence  sets  in,  the  coccus  forms  contsponJ- 
ingly  disappear  from  the  loehiul  discharges.  But  the  vagina  at  lUl 
times  troutains  li  varied  ussurtment  of  bacterial  germs.  Nothing  wotdd 
seem  simpler,  therefore,  than  the  deduction  that  those  ^cnns  are  al- 
ways potential  sources  of  evil.  As  a  logical  ontcoinc  of  this  doctrine, 
its  extreme  supporters  insist  upon  a  complete  sterilization  of  tho  vigina 
in  every  case  of  labor  as  au  ordinary  prophylactic  precaution.  Tbn^ 
StetTeck  *  advises  the  irrigation  of  the  vagina  during  lubi>r,  at  t-ro-hoor 
Intervals,  with  a  litre  of  corrosive-subtimato  solution.  To  increase'  its 
efficiency  be  introduces  two  fingers  into  the  vagina  to  scrub,  during 
the  douche,  first  the  vugituil  mucous  membrane  and  tlieu  the  interior 
of  the  cer\'ix.  Doderleinf  recommends  that  the  vagina  be  first  rubbed 
tlioroughly  witii  a  preparation  of  creolin  and  molliu.  and  theu  bo  irri- 
gated, for  ten  minutes,  with  a  creolin  ^Intion. 

Fortunately,  these  suggestions,  which  would  have  a  t*'nilouiy  to 
handicap  fatally  tlie  employment  of  antiseptic  measnrefl  in  midwifery, 
have  not  been  received  with  much  favor,  even  b}'  the  partisans  of  tije 
dotartiie  of  auto-infection.  But,  on  the  other  band,  the  pathogenic 
character  of  the  germs  contained  in  the  vagina  has  been  diiijinted. 
Thus,  ArtemiellJ  says  that  "the  lochia  of  iHrfwtly  healthy  pueqwral 
women  contains  no  micro-organisms."  Bokelmann"  uiatuCaiu^  tliiil  a 
healthy,  normal  puer])eral  woman  is  a  priori  to  be  regarded  as  aseptic, 
tie  objects  to  attempted  steriliaation  on  tlie  ground  that  the  meosurw 
employed  mechanically  delay  the  progress  of  labor  by  the  removal  of 
the  normal  vaginal  mucus,  and  at  the  same  lime  render  more  vnlner- 
able  the  tears,  tho  excoriations,  and  the  surfaces  from  which  the  epi- 
thelium has  been  detjiched. 

Kaltcnbach,!  although  a  defender  of  auto-infection,  .*tatt«  t!u»t  in 
easy,  rapid,  births  the  g«rms  are  carried  away  by  blood,  amniotic  fluid, 
and  the  passage  of  the  child;  but  in  tardy  labors,  or  in  caeeof  tbf 
premature  rupture  of  the  membranes,  the  entrance  of  germs  into  the 
uterine  cavity  is  facilitiitt-d,  and  many  may  remain  in  the  uterus  and 
become  a  source  of  danger.  Diseases  resulting  from  an  to- in  feet  ion  an 
lighter  in  character  than  those  due  to  inoculation.  Infection  is  first 
preceded  by  putrefaction.  A  complete  destruction  of  germs  is  unne- 
cessary ;  those  that  remain  in  vfero  are  rendered  harmless  by  ordinary 
injections.     Even  Winter  states  that,  in  tho  present  condition  of  our 

•  Steffeck,  Uober  Disinfection  dcs  weiblichen  Gcnitjd-mnals,  Zcttichrifl  t&t 
Oohurtakunde,  vol.  xv,  p,  31)5. 

tWJuEBLEiN  uNij  Gr«THKB,  DisinfoctioH  dcs  Qcburts-canaU,  ArohW  ftr 
OynAkologie,  vol.  ixxiv,  p.  til. 

)  Aktekiepf,  MJL-ru  und  bantcrioscopiKhe  Uat«r8uchungcii  der  Lochien,  Ztii- 
ichrift  f.  Gel)urtskunde,  vol.  xvii,  p.  174. 

•  Bv^KKLSiANX,  Die  Antisepsis  wBhrond  der  Oebnrl,  Ibid,,  vol.  xvii,  p.  84L 
I  Kaltknuac-u,  Archiv  f.  Uyiiilkologic,  vol  xxxv,  p,  480. 
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iologicsl  invosHfratioDs,  it  is  not  right  to  carry  ont  the  Httempts 
ai  romplfte  sterilization  rwoiiiriieinle<i  by  Steffeck  ami  Dtnlerlfin. 

In  privato  pnu'tltxs  under  ordinary  romiitions,  thti  prvsvuw  to  tlw 
vagina  of  infoctioun  forms  of  bacteria  i?  hardly  oonreivable,  exex-pt  in 
caaea  whore  thoy  have  been  directly  imported  hy  tlie  finger  or  bv  in- 
strumonts.  Thi«  Htatement  is  based  both  upon  niicro80opiL'  uiv«ii(igH' 
tions  and  upon  clinical  experience.  So  far,  it  has  not  been  potisibic,  in 
die  rare  ingtunces  where  beaded  cueei  liave  been  found  in  the  Taf^nal 
secretioDB,  atUe-partum^  to  obtain  by  pure  cultures  a  proilurt  eu]iiibltf 
of  giving  rttMj  to  spreading  inflammations;  and  in  rural  distrieto,  evcti 
urith  not  overcleauly  mirronndings  immunity  from  infeetious  puer- 
peral diflOAaes  is  the  rule.  That,  liowevert  the  ragina,  which  ia  not  « 
hermetically  closed  tube,  should,  like  the  atmosphere,  contain  gernm 
capable  of  producing  putrefaction  is  hardly  donhtful  Vmler  healthy 
conditions  the  uterine  cavity,  ou  the  contmr),  contains  no  hartiTiul 
forms,  and  it  is  not  invaded  by  them  in  normal  parlnrition,  a  fact  at- 
tributed to  their  feeble  migratory  power  and  to  the  downward  enrreni 
of  the  secretions.  Conditions  which  favor  the  passage  of  germs  from 
the  vagina  into  the  ut<*ruB  are  relaxation  of  the  uterine  walls,  and  ineni' 
braues  hanging  from  the  cervix.  The  increased  morbidity  whieh  no- 
companied  the  once  popular  vaginal  douche  in  chihlbed  was  douhtlraa 
owing  to  the  circumslunoc  that,  while  of  feeble  disinfectant  power,  the 
injected  stream  furnished  in  many  instancies  a  direct  highv.uy  to  the 
uterine  cjivily.  True  midwifery  antisepsis  consists  not  so  much  in 
douching  as  in  furthering  physiological  processes.  Under  normal'  oir- 
cumstancps,  a  proper  handling  of  the  patient  during  labor  will  etTeot 
more  in  the  way  of  j)rophylaxis  than  tl»e  most  effective  germ-destroy- 
ing agents.  When,  however,  hands  or  instruments  are  intrrMluced  into 
the  uterine  cavity,  the  case  is  different.  It  would  he  hanlilnnxi  then 
not  to  precede  the  operative  meusure  by  thorough  vaginal  disinfection. 

In  private  practice  too  great  pains  can  not  he  taken  with  tiie  sani- 
tary surroundings.  The  sheets  and  the  napkin  or  pft<l  t^i  the  vulva 
flhonld  be  matters  of  personal  supervision.  Slovenly  lauudr)'  work  ii 
dangerous.  I  prefer  the  pad  because  it  is  destroyed  after  having  btten 
once  in  use.  The  emphiyment  of  tnipkins  which  have  been  left  in  a 
pail  until  putrefaction  is  well  a*lvanced,  and  are  then  souked  nn<l  dried 
before  the  fire  by  the  monthly  nurse,  is  a  familiar  jtroccilure,  and  a 
direct  temptation  of  Providence. 

In  city  homes  rhwe  iiupiiries  should  be  made  in  reference  to  tht* 
condition  of  closets  and  sewer  connwtions.  My  attention  was  llnd 
drawn  to  the  similarity  of  typhoid  and  septic  fever  in  puerperal  cmm 
by  a  patient  sent  to  the  hospitjd  in  a  moribund  condition,  ller  child 
had  been  removed  by  a  high-forceps  operation,  and  the  cervix  wm 
badly  lacemted.  I  regarded  her  symptoms  as  typiiyil  of  puerpi^rul  fever, 
but  the  poil-morttm  examination  showed  a  perfectly  healthy  condition 
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of  the  pelvic  organs  and  the  characteristic  iutestinal  lesions  of  typhoid. 
During  the  years  of  low  water  Bupply  in  New  York,  I  hove  many  timw 
been  culled  to  ee«  patients  with  high  fever  who  were  undergoing  tiie 
customary  douchings,  while,  in  the  adjoinin^c  clostit^  the  bo^iii  into  which 
the  dejet;ta  of  the  patient  were  being  thrown  was  washed  out,  once  or 
twice  daily,  by  a  pitcher  of  water  poured  into  the  basiD  by  hand.  The 
dangers  of  defective  house  sanitation  have  been  ably  ]>rt'>ent*»d  by  my 
friend  Professor  Phiyfair,  and  I  find  it  difficult  to  understand  ttie 
attitude  of  those  who  tlnd  no  harm  in  the  eonditiim  I  hare  described 
because,  tljey  say,  it  does  not  affect  the  drinking  water. 

A  physician  from  the  country  called  upon  me  to  consult  me  about 
an  epidemic  of  puerperal  fever  in  hia  practice.  I  asked  him  many 
questions,  bnt  received  no  enli;(htening  answer  a^  to  the  cause.  The 
physician  wa«  intelligent,  and  htid  seemingly  taken  every  needful  pre- 
caution. As  he  was  about  to  leave  me  I  inquirt^d  whether  there  wm 
any  diphtheria  in  his  neighborhood.  He  answered,  he  had ''Mots  of 
it,"  and  seemed  surprised  that  I  should  connect  the  diphtheria  and 
puerperal  ft^ver  together.  It  seems  to  me  a  thoroughly  false  ide^  that 
a  physician  can  attend  erysipelas,  diphtheria,  and  sciirlet  fever,  and  at 
the  same  time  pursue  his  midwifery  practice  with  impunity,  provided 
he  makes  free  use  of  corrosive  sublimate  and  carbolic  acid.  Indeed,  1 
am  almost  disposed  to  regard  as  a  special  form  of  blindness  the  pre\-a- 
Icnt  faith  that  parturient  and  puerperal  women  can  only  be  it 
by  the  finger  and  tlirough  the  vagina. 

Treatment — When  tlie  germs  characteristic  of  septic  infection  liii« 
once  entered  the  tissues  they  are  beyond  the  reach  of  tlie  ph>'siciaiL 
Except,  however,  lu  cases  of  acute  septictemia,  where  the  quantity  of 
poison  introduced  into  the  circulation  at  the  outset  is  cxceesive,  thi' 
patient  rallies  from  tlie  immediuto  shot^k,  and,  provided  no  fresh  prn*- 
g«nic  material  finds  its  way  into  the  system,  rceovory  is  to  be  antici- 
pat<Hl.  Tlic  indications  for  treatment  are,  therefore,  to  neutnUiie  the 
pueri>en»l  iK)ifion  at  the  point  of  production,  in  order  to  pn*vent  its 
causing  further  mischief,  and  to  atlupt  measures  CAlculated  M  enable 
the  patient  to  tolerate  its  presence,  when  once  absorbed,  until  it  is 
either  eliminate<l  or  loses  its  harmful  properties. 

Toward  the  fulftllment  of  the  first  indication  it  is  to  be  recom- 
mende*!  that,  in  every  case  of  fever  of  puerperal  origin,  the  vagina  be 
rieatiaed  with  a  2  to  3  per  cent  solution  of  carbolic  acid  or  oorroeive 
euhlimato  (I  :  3,000)  everj'  four  to  six  hours.  The  douche  iu  itj»elf  is 
absolutely  harmless.  To  avoid  carbtilic  or  corrosive-sublimale  jjoison- 
ing,  it  is,  however,  necessary  to  make  sure  that  nu  |K>rtinn  of  the  in- 
jected lluid  1m3  retained  in  tlie  vagina.  In  ntost  cases  the  infection 
starts  from  the  wounds  of  the  vagina  and  of  the  cervix.  Then,  too, 
Uie  tendency  of  the  8ecreti<ms  to  stagnate  in  the  vaginal  cvl-de-Mf^ 
bathing  us  they  do  the  cervical  iK>rtioii,  is  a  prolific  source  of  septic 
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trouble.  In  bU  but  the  mildest  cases  the  vagiuul  ori6ce  should  be  ex- 
aniiiKMl  with  rpfert'nce  to  thi;  oxisttMit*  of  puerpfnU  ulucrs.  All  ne- 
cnjtio  (latches  should  b<?  touuhcMl  with  liydrochloric  acid,  with  a  lO-i»«r- 
oent  solution  of  carbolic  acid,  with  iodoform,  or,  what  1  personally 
pn-for,  a  mixture  comp(i3e<l  of  equal  i>arta  of  the  solution  of  the  per- 
sulphate  of  iron  and  the  conijjonnd  tincture  of  io<liue.  The  hitter 
acts  M  a  powerful  antiseptic,  while  the  former,  hv  corrugating  the 
tissues,  eloAi'ts  the  lymphatics  and  stmts  up  the  portuU  through  which 
the  septic  germs  j^netrate  into  the  system. 

Intra-uterine  injections,  in  spite  of  the  prevalent  belief  that  they 
constitute  the  rational  treatment  for  pueq>eral  fever,  should  he  resorted 
to  with  extreme  circumspection,  as  they  interfere  with  the  localizing 
procejjses  by  which  most  of  the  pelvic  inflammations  become  eelf- 
limited  ;  they  help  to  extend  the  morbid  condition  of  the  uterine 
cavity  to  the  tuhe«,  aitd,  if  continued  lung  enough,  they  [)aralyze  the 
uterine  walls,  so  that  afU^r  death  the  fundus  is  found  to  contain  a  dirty 
pool  alive  with  bacteria. 

Uunge  n^ports  an  epidemic  of  puerperal  fever  in  Oupserrow's  clinic 
brought  uhout  by  the  emploment  of  intra-uterine  irrigations,  during 
which  the  mortality  rose  to  3*8  per  ceul.  With  the  abolition  of  the 
irrigations  the  mortality  sank  to  -39  per  cent.  In  1K80  Fisehel  intro- 
ducwl  llie  so-called  permaneut  irrigations  into  the  Pnigue  Maternity. 
Of  880  patients,  9  dic^  of  sepis.  The  irrigations  were  tlieu  prohibited. 
The  following  year,  of  933  patients,  only  U  died  from  the  same  cause, 
and  in  1882,  of  521  patients,  there  were  no  deaths  from  sepsia.  FehU 
ing,  whn  limited  the  uw  of  intni-uterine  injeelions  to  special  moment- 
ary indications,  reported,  in  1880,415  confinements  without  a  single 
death.  Unless  the  infection  proceeds  from  the  uterine  cavity,  they  are 
unnecessan,-.  Nor  must  it  be  forgotten  that  puerjwral  women  iire  not 
exempt  from  febrile  disorders  other  than  those  due  to  eepsis.  Before 
tiie  douche  is  used  the  breasts  should  Iw  examined.  The  douche  can 
help  but  little  in  acute  and  suppurative  intlammations  awakened  by 
labor,  and  in  patients  who  have  had  chronic  unilateral  salpingitis  ante- 
dating pregnancy.  In  cases  of  true  pueri>pnd  infection,  due  U*  the 
penetrative  form  of  micrococci  and  asstK'iated  with  Hj>reading  f<jrms  of 
inflammation,  the  use  of  the  douche  is  probably  idle,  and  no  more  effect- 
ive than  washing  the  surface  of  the  skin  in  an  externtd  erysipelatous 
procena ;  and  yet  it  is  common  to  ]>ersiat  in  the  practice  in  spite  of 
negative  results.  , 

The  employment  of  the  douche  in  fevers  resulting  from  the  nb- 
8or|»tion  of  tnxine  due  to  the  putrefaction  of  clots,  membranes,  and 
h'ltA  of  (daoentji  witliin  the  uterus,  on  the  other  hand,  is  followed  by 
immediate  favorable  residtA,  iiud  by  the  prompt  disap]>earance  of 
danger.  But  it  is  U>  be  remem1)ered  that  this  is  a  clumsy  attempt  to 
remedy  the  results  of  puot  remissness. 
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The  indioatioiis  for  tlie  ilonctie  as  popularly  employed  are  especially 
vagiio.  One  inau  is  governed  by  the  odor  of  Iho  lochia,  but  tho  odor  in 
onlinary  catjirrhid  cudometritit!  \a  offeuHivo,  and  yet  all  sutrh  causes  rr- 
cover  unless  aggravated  by  the  douche.  Again,  as  Buinm  has  poiutel 
out,  the  produots  of  tissue  disintegration  may  be  vim  lenity  poisouous 
and  yet  the  odor  may  be  ahaont.  Others,  uguin,  use  the  doucho  vhrn 
the  teniperatnre  reaches  102°.  But  the  tomporature-gnide  leuTes  oat 
of  Bight  the  Tuullitude  of  teuiporury  tenipomturu  elevations  due  to 
trivial  local  troubles,  to  psychical  causes,  and  to  malaria. 

7'he  operation  nf  cleansing  the  uterus  should  he  conducted  with  the 
most  scrupulous  care.  The  sjTinge  employed  should  produce  a  cun- 
tinuou«  and  not  an  interrupted  titream,  and  lUI  air  should  be  expelled 
from  the  pipe.  The  tube  U>  be  passed  through  the  ccrvis  should  be  of 
glass,  of  the  size  of  the  little  Gngcr,  and  bent  somewhat  to  conform  to 
the  pelvic  curve.  The  vagina  should  first  be  subjected  to  a  tJiorongh 
disiufc<!ti<ni,  by  way  of  precaution  against  conveying  septic  materiflls 
into  the  uterus.  The  introduction  of  the  tube  should  be  made  with 
tlie  guidance  of  two  fingers  passed  through  the  external  og.  But 
slight  force  is  requisite  to  reach  the  internal  os.  It  is  neither  nece^ 
nary  nor  desirjiblc  to  push  tlie  tul>e  to  the  fundus.  The  fluid  injcie*! 
should  be  tepid,  and,  if  carbolic  acid  is  uswl,  of  tlie  strength  of  two  or 
three  drachms  to  the  pint;  if  corrosive  sublimate  is  employed,  the 
strength  should  not  extx^ed  1  :  3,0()0.  It  should  1>e  introduced  very 
slowly,  and  pains  should  he  taken  to  injure  its  unimi^'fled  c«r»)io, 
which  can  usually  be  accomplished  by  pressing  the  anterior  wall  nf  tlie 
corvii  forward  by  mciins  of  the  glass  tube. 

I  would  stniugly  recommend,  after  the  donche,  the  introduction  of 
tlie  iodoform  Iwcillus  of  Spaeth  and  Brauu.  The  formula  rocom- 
mended  consists  of — 

3   Iodoform! , 20  grammes. 

(funimi  Arabici, 
Glyccrin.v, 

Amyli  puri aa  2  grammes. 

Ft.  Bacilli No.  iij. 

If  the  fever  persists,  it  is  sometimes  desirable  to  fullow  the  adviiwof 
Ooleris  and  of  Braun  von  Knrnwald,  and  explore  the  uterine  cavity 
with  the  curette  for  retained  bit**  of  tissue.  But  it  is  time  to  stop 
treatment  at  this  point  There  is  nothing  more  fatuous  than  tho  ex- 
pectation of  curing  the  patient  by  redoubling  the  vigor  of  the 
ment. 

Of  the  symptoms,  the  first  in  order  which  calls  for  treatment  w 
usually  the  peritoneal  pain.  It  is,  as  we  have  seen,  commonly  of  a 
lancinating  character,  and  is  associated  with  hurried  breathing  and 
extreme  frequency  of  the  pulse.  So  soon  as  the  jwiin  is  once  fairly 
under  control,  the  violence  of  the  onset  begins  to  abate.     It  should  \te 
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met,  fhfrofore,  by  the  hypwlprmic  injection  of  from  one  sixth  to  one 
third  gniiu  of  morphia  in  soUitioii.  The  anodyne  action  should  bt' 
maintained  by  dospa  udministerod  by  the  mouth  in  quantities  and  ul 
inter\als  suited  to  tht*  eevmty  of  the  case.  Tlie  niojit  imfMjrtimt  ohjpcl 
^to  be  secured  is  freedom  from  spontaneous  pain.  It  is,  moreover,  good 
practice  to  push  the  opiate  until  piiin  elicited  by  pressure  is  likewise 
■controlled^  jirovided  it  ciin  be  aoconiplislied  without  prwiucing  nar- 
cosis. In  susooptible  |)atients  and  in  localized  intlammations  the  quan- 
tity rt'*^^^^!  may  not  be  very  jp*eat.  while,  in  acute  general  peritonitis, 
ie  tolt-mnce  of  the  drug  exhibited  by  puerperal  women  is  sometimes 
Ktraordinary.  Thus,  a  patient  of  Alonzo  Clark  took  the  equivalent  of 
9'iA  grains  of  opium  in  four  days;  a  patient  of  Fordyce  Barker,  13,969 
drops  of  Magendie*8  solution  in  eleven  days;  and  one  of  my  own,  at 
the  Mateniity,  the  equivalent  of  over  1,700  grains  of  opium  in  seven 
days.*  In  this  latter  instance  the  jmtient  wa«  to  all  appearance  mori- 
bund when  the  treatment  was  begun.  Thus,  the  features  were  pinched, 
the  face  was  dmwn,  the  pupils  were  dilated,  the  finger-tips  were  blue 
ad  cold,  the  reHpirations  were  rapid,  and  the  pulse  was  scarcely  |>er- 
Bptible.  In  thid  condition  the  largo  doses  of  opium  did  not  produce 
narcosis,  but  wore  followed  by  restoration  of  the  circulation,  by  normal 
breathing,  and  by  the  disupt>eunince  of  the  symptoms  of  shock.  Any 
attempt  to  relax  the  treatment  was  at  once  succeeded  by  a  recurrence 
the  alarming  8yin]>t<^ms.  At  the  expiration  of  the  disease,  the  opium 
I  disoontiuucd  abruptly  without  detriment  to  the  patient 
In  contnwt  to  cases  of  acute  peritonitis, an  extreme  susceptibility  to 
iim  is  often  observed  in  the  pyemic  variety.  Here  opiates  seem  to 
irely  to  do  good.  They  du  not  hinder  tlte  migrations  of  the  round 
hecteria,  there  is  rarely  puin  to  relieve,  and  I  have  sometimes  Ihoiiglit 
that  their  administration  wiw  simply  the  addition  of  a  second  poison 
to  the  one  which  already  was  overwhelming  the  nervous  system. 

In  pelvic  peritonitis,  in  the  course  of  forty-eight  hours,  plastic  exu- 
dation is  thrown  out  and  the  jMiin  tu  a  great  extent  subsides.  From 
this  time  very  moderate  doees  of  opium,  ae  a  rule,  aru  needed  to  moke 
the  patient  comfortable. 

In  France,  leeches  applied  to  the  abdomen  arc  much  used  ha  a 
neans  of  relieving  peritoneal  sensitiveness.     That  they  do  this  is  be- 
[>nd  ((ucstion.     Their  disuse  in  this  country  is  due  probably  more  to 
|iopular  prejudice  than  to  their  ineffieacy. 

In  the  beginning  of  an  attack  a  ttirpcntinc  stupe  to  the  abdomen  is 
a  source  of  comfort  to  many  women,  wliile  tlie  sharp  counter-irritation 
exercises  possibly  a  favorable  influence  upon  the  course  of  the  disease. 
At  a  later  period  I  commonly  employ  flannels  wrung  out  in  water  and 
covered  with  oil-Hilk  to  prevent  speetly  evaporation.     It  is  an  old  ex- 

•Thc  ilflflilfi  of  ihia  en.-*  Imre  \ttfn  rrp<»rl«i  hi  ihi*  Am.  Jour.  ofObsl.,  (h-t,. 
I8H0.  [P.  H(J-|,  lij  I)r.  K.  M,  VVellfS,  who  cwulnfli'd  iJi;*  iMlniiiiiKlriilimi  nf  the  o|Miim. 
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I)erience  that,  in  the  beginning  of  a  puerperal  fover,  the  provocation  of 
loose  Btouls  by  purgatives  is  frcqiiently  fiillowed  by  a  fall  in  the  Urn- 
peruturc  aud  u  great  iiiiprovement  in  tbe  patient's  condition.  The  tp- 
suit,  however,  is  far  from  uniform,  as  iu  other  cases  these  urtifirial 
(liarrhu'ad  liave  a  tendency  to  aggravate  the  ])cntoneal  Byruptoaifi- 
Ouirig  to  this  nneertaiuty  in  their  action,  purgative  remedies  ahould  be 
uilniinislered  with  caution,  not  from  any  tlieory  as  to  their  eliminatiTe 
powers,  but  bee.aii80  of  the  ascertained  existence  of  fecal  accumulation. 
In  |»olvic  inflummutionts  castor  oil  in  two-  or  three-tahlespoonf iil  doses,  or 
five  to  ten  grains  of  calomel  rubbcti  up  witii  twenty  gniin^s  of  bicarlwn- 
atc  of  sodium,  att  recommended  by  Barker,  may  be  given  when  thus 
indicated.  After  the  boweU  have  onco  been  freed,  however,  the  pur- 
gative should  not  be  repeated.  In  cases  of  intense  local  intlimimation 
and  iu  generttl  peritonitis,  enemata  should  olono  bo  employed  for  the 
removul  of  constipation. 

Every  increase  of  body  heat  is  associated  with  rapid  tissQc  waste, 
with  enfeebled  beart-action,  and  with  exhaustion  of  tbe  nerve-oente-rs. 
Since  the  modern  recognitiou  of  the  deleterious  effects  of  high  tem- 
iwratures  per  se^  antipyretic  remedies  in  place  of  the  old-time  cardiuc 
Bcdatives  have  come  to  play  tbe  leading  role  in  the  treatment  of  fevers. 

Of  internal  antipyretic  agents,  quinia  enjoys  a  deservedly  high  re- 
pute. In  the  remitting  forms  of  fever  it  may  Iw  administered  in  five- 
grain  doses,  ut  intervals  of  four  to  six  hours,  (jiveu  thus  in  medium 
doses,  it  moderates  the  fever,  diminishes  the  sweating,  and  ia  mo^t 
patients  lessens  gastric  and  intestinal  disturbunces.  In  continnetl 
fevers  it  should,  on  the  contrary,  be  given  in  a  single  dose  large  enough 
to  procure  a  distinct  remissiou.  By  making  a  breuk  in  the  febrile 
symptoms,  if  only  of  a  few  hours'  duration,  a  retardation  of  the  de- 
structive processes  is  accomplished.  At  the  first  adminiptration,  twenty 
to  thirty  grains  may  be  given.  In  favorable  cases  the  tem|»eraturi' 
falls  in  tbe  course  of  a  few  hours  below  101".  When  the  high  teru- 
peraturc  is  only  temporarily  held  in  check,  at  the  end  of  twenty-four 
htjurs,  if  all  sympttjms  of  cinchoiiism  have  disap[)eared,  the  szixnt>  d"sc 
nhoulil  be  repeated.  If  the  doses  mentioned,  given  in  the  ntatmer  pa*- 
8<:ribed,  i)ro(hiee  no  perceptible  effect  upon  the  fever,  their  contiuuaaca 
may  be  regarded  as  unnecessary. 

C.  Braun  and  liiclitcr  speak  favorably  of  the  action  of  sidicylate  of 
sotlium.*  It  posse&ses  antipyretic  properties,  though  in  a  less  degree 
than  quinia.  It  i.s,  however,  rapidly  absorbed,  circulates  through  all 
the  parenchymatous  organs,  and  finally  ia  dischargefl  unchanged  in  the 
urine.  It  is  said  by  Binz,  in  small  doses,  to  liinder  the  action  of  the 
(iisease-producing  ferments,  while  it  leaves  untouched  the  normal  fer- 
ments of  the  organism.     It  is  of  special  service  where  quinia  is  not 

•  RicHTEn,  Uebcr  kitniiitorinQ  Injecttonen,  etc.,  Zuirwhr.  fflr  Geburtek.  and 
Oyuttek.,  Bd.  ii,  Heft  I,  p.  140. 


PDERPKRAL  FKVRR. 


6ttT 


well  tolerate<i,  or  when  givuu  fifteen  to  tiveuty  grains  ut  a  time,  every 
four  tu  BIX  huiirs,  uti  an  luljuvuut  tu  large  single  doaes  of  (juinia.  The 
remedy  8h(>uld  be  contiimeti  until  ull  IruL'ea  of  febhlu  diBturbunce  have 
didupiK^urod. 

A  more  powerful  remedy  than  salicylic  acid,  where  quinia  has 
faileil,  is  the  Warburg's  tincture.  Some  patients  (iud,  however,  that 
it  h  84Mnewliut  ditlinilt  to  retain  upon  the  stomach. 

Antipyrine,  antifcbrin,  or  phenacetin,  given  in  conjunction  with 
quinia,  are  usually  efficacious  in  producing  temjwrary  reductions  of- 
temperature,  and  are  in  the  rule  well  borne.  Thuir  administration, 
however,  calls  for  watchfulness,  and  their  employment  should  be  sus- 
pended in  case  they  are  found  to  impair  the  quality  and  force  of  the 
pulse. 

Bmun  recommends  in  severe  caitcs,  where  quinia  alone  is  without 
effect,  to  give  in  addition  from  twelve  to  twenty-four  j^rains  of  digi- 
talis in  infusion,  yjfrc/iVni,  until  its  specific  action  is  produced.  Unlike 
veratrum,  digitalis  ellects  a  i^>ermunent  slowing  of  the  heart.  By  pro- 
longing the  i-ardiuc  diastole  nnii  contracting  the  arterioles,  it  allows  the 
left  ventricle  to  lill,  restores  the  arterial  tension,  diminishes  correspond- 
ingly the  intravenous  jiressure,  and  promotes  ulwurption.  Its  teud- 
ency  to  produce  gastric  disturbances  and  the  ilistrust  felt  as  to  its  safety 
luire  prevented  its  becoming  popular  in  practice. 

Alcohol  as  an  adjuvant  to  treatment  is  indirat4>d  in  all  cases, 
whether  quinia  or  salicylic  a<'id  or  veratrum  bt>  simultaneously  em- 
ployed. It  stimulates  and  sustains  the  heart,  it  retanls  tissue-waste, 
Atid  is  in  itself  an  antipyretic  of  no  mean  value.  Usually  I  give  it  in 
conjunction  with  quinia,  one  or  two  teaspoonfuEs  hourly,  of  either 
whiskv,  rum,  or  brandv,  in  acconlance  with  the  recommendation  of 
Breisky.* 

The  antipyretic  action  of  drugs  is  probably  due  for  the  most  part  to 
aomedire^'t  influence  they  exert  upuii  the  oxygenation  of  the  tissues. 
Of  couree,  the  less  the  fire  the  Ie.«w  the  heat.  It  is  well,  however,  tosup- 
jiort  their  internal  administrntion  by  the  external  employmeut  of  cold. 
Cold  owes  its  effect  in  fevers  partly  to  the  abstraction  of  heat  from  the 
bfHiy-surface,  and,  in  a  still  nu^re  important  degree,  to  the  inipressiou 
which  it  produces  upon  tlio  ner>'ous  system.  In  healthy  persons  the 
action  of  cold  is  to  increase  tlie  consumption  nf  oxygen  and  the  pro- 
duction of  carbonic  acid.  The  additional  heat  thus  generated  renders 
it  possible  to  sustain  the  vicissitudes  of  rlimate.  In  fevers  the  primary 
effect  of  cold  is  simihir  in  chamcter.  Its  main  therapeutical  action  is 
derived  from  its  secondary  inllucnce  upon  tlie  nerve-center  which  regu- 
lates the  Iwdy-heaL  If  llie  e«tld  employed  he  sufficiently  intense  or 
sutliciently  prolonged,  there  follows,  not  always  immediately,  but  in  tho 

tm  hour  or  two,  a  marked  lowering  of  the  temperature,  which 
*  Ueber  Alculiol  und  Chinmbi'huiiJIung,  Bt-m,  1875, 
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can  oiily  be  accounted  for  by  assiiming  jin  indirect  inflncncc  enertrf 
tlirough  thn  eympathetip  nerve  and  l!ie  meduUu  obUiugata.    Tbis  [hh^ 
iurily  rt'iidera  the  external  application  of  cold  a  most  valuable  addilifl 
to  the  tlierapentical  rosources  iivwilable  in  fuvers. 

In  cuBes  of  moderate  severity  frequently  sponging  the  patient  with 
cold  water  will  be  fonnd  to  bo  a  grateful  practice.  An  ioe-oap  to  tbo 
Iicad,  where  the  blood  lies  near  the  surface,  will  often  affect  the  entire 
temperature  of  the  body.  From  immemorial  times  it  has  been  t-m- 
ployed  to  control  delirium  and  promote  sleep.  An  ice-bag  placed  over 
the  inguinal  region  is  locjilly  Iwueficial  to  deep-seated  pelvic  inHamnui- 
tions,  and,  according  to  Braun,  is  capable  of  effecting  a  rapid  fall  nt 
temperature.     Ice-cold  drinks  should  be  freely  allowed. 

In  fevers  of  great  violence,  the  eystwmatic  application  of  cold,  by 
means  of  baths  or  the  vet  pack,  is  capable  in  some  cases  of  n^ndering 
important  ftervice.  The  temperature  of  the  bath  aJiould  range  from 
70°  to  80".  Its  duration  should  uot  exceed  ten  minutes.  The  pskrienr 
should,  when  removed  to  the  bed,  be  wrapped  in  a  sheet  without  drr- 
iug,  and  should  be  comfortably  covered.  In  employing  the  wel  pack 
two  beds  should  be  placed  side  by  side.  The  body  and  thighs  of  tJii» 
{mtient  should  be  wrapped  in  a  sheet  wrung  out  in  cold  water,  and  Iw 
allowed  to  remain  in  the  pack  from  ten  to  twenty  minutes.  A^  the 
sheet  becomes  heatetj  the  patient  should  be  placed  in  a  fresh  one  upon 
the  second  bed,  and  the  transfers  should  be  continued  until  the  desimi 
fall  of  temperature  is  effected.  Kraun  claims  that  four  jnwk^  ixrv 
equivalent  in  action  to  one  full  balh. 

In  some  instanws  it  must  be  ailmitted  that  the  full  bath  is  followwh 
in  spite  of  hot  bottles  to  the  feet  and  the  mlministration  of  8timulanl'^ 
by  such  a  degree  of  depression  and  im]>aimieut  of  cardiac  fortn*,  w 
shown  by  the  j>ersiatent  coldness  of  the  extremities,  that  it  has  b«*ii 
necessary  to  discontinue  it.  On  the  other  hand,  I  can  look  hark 
upon  eases,  apjiareutly  so  desperate  that  the  condition  of  the  patients 
was  kKiked  upon  as  hoi>eIes9,  where  they  proved  the  means  of  sBvinj! 
life  as  by  a  miracle.  Of  course,  the  difference  defwnds  upon  whether 
the  high  temperature  is  the  sole  cans*?  of  the  alarming  syujptoms,  or 
whether  the  latter  are,  in  part,  due  to  blood-dissolution  and  swiondan 
changes  in  the  parenchymatous  organs. 

The  use  of  the  coil  in  fever,  whether  of  mbl>er  or  of  metal  tubinjr, 
I  can  highly  recommend.  Either  the  night-dress  or  a  towel  shonld  I* 
placed  hetweon  the  coil  and  the  skin.  A  current  of  cold  wau*r  passiiig 
through  the  tube  rapidly  abstracts  the  surface  heat,  and  i^  nfnially 
grateful  to  the  patient.  The  lowering  of  the  temperature  by  thi« 
means  is  much  slower  than  by  cold  affusions.  Disturbance  of  tbr 
patient  is,  however,  avoided,  and  the  method,  so  far  as  I  have  tried  it 
has  been  free  from  the  objections  incident  to  the  direct  application  of 
water  to  the  skin. 
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It  is  hardly  neoeflsary  to  BtAt«  that  in  ptierporal,  as  in  other  fcven:, 

the  patient's  strength  rerjtiiri.'8  to  he  Buatuiued  and  the  waett*  of  tiiwiie 
to  h<^  repairwi,  as  far  ii£  possible*  by  tlie  regulated  administration  of 
liquid  food,  as  milk  and  bwf-tea,  in  sueh  quantities  att  can  be  borne  by 
the  stomach.  Probably  in  the  future  lajMirotomy  is  destined  to  play  a 
prominent  r6h  in  tlie  treatment  of  puerf)eml  |)eritonitis.  Price  has  re- 
l>orlod  a  number  of  euccessea  which  recovered  after  early  oiK'nitiou 
followed  by  irrigation  and  drainage.  The  favorable  K'sults  aro  to  \ui 
expected,  he  6tut«fs  when  peritonitis  is  the  result  of  localized  disease,  as 
in  pus  eolleclioii8  or  giingronoua  conditions  of  the  tul>es  and  ovaries. 
The  idea  of  accomplifihiiig  good  by  wushiug  out  the  pcritonteum  in 
lymphiitic  peritonitis  is  chimerical.  The  peritonitis  is  only  a  single 
aymptont  of  a  general  aystomic  poisoning.  The  obstacle  tj>  popular- 
izing laparotomy  as  a  resource  in  the  treatment  of  puerperal  fever  has, 
BO  fur,  been  the  difliculty  of  differentiating  the  cases.  Thus,  Baldy 
sutes,  "  If  there  is  pus  in  the  tube  it  is  easy  to  settle  the  question/' 
"  In  the  vast  majority  of  eases,"  he  adds,  *'  in  which  I  have  been  asked 
to  decide  for  or  against  the  operation,  I  have  advised  waiting,  and  lUl 
these  cases  have  recovered/*  And  again,  "  The  great  question  is  to  de- 
cide whether  pus  be  present  or  not., and  it  n»quires  caution,  or  we  sliall 
be  led  into  nmuy  ojicrations  which  will  be  unnecessary."* 

In  the  treatment  of  encysted  peritoneal  effusions,  and  in  inflam- 
matory exudations  into  the  pelvic  and  adjacent  cellular  tissue,  after 
the  acute  symptoms  have  subsided  the  attention  should  be  directed  to 
the  aft<.'nioon  fever  and  to  promoting  the  assimilation  of  food.  So 
fi*x»n  as  the  sweating  and  fever  aro  checked,  the  ahsorittion  of  the 
plastic  matt^'Hals  iK'giiis.  The  most  important  agents  for  luvoniplish- 
ing  this  object  are  quinia,  in  uioderat*?  doses,  combined  witJi  some 
form  of  alcohol  and  with  tepid  sjionging.  Ucep-seated  pain  in  the 
iliac  region  is  best  relieved  l»y  a  large  blister  ujK>n  the  side  over  the 
|H>int  where  the  tenderness  is  fell.  Prolonged  rest  in  l)od  should  Ihj 
enjoined.  Even  after  eonvales<'enee  is  well  advanced,  so  long  as  the 
exudation  renniius  unabsorbe^l,  the  resumption  of  household  duties  is 
pretty  certain  to  be  followed  by  a  rela})se  or  by  the  development  of  a 
chronic  condition  of  a  most  inlracUible  descriptii>n.  The  sooner  the 
(Mktient*s  t^tomiK'h  can  1h'  got  to  digest  and  atisorb  l}ecfsteitk  and  iron, 
the  more  ajieeiiy  will  1m?  her  nn'overv- 

lu  pelvic  exudations  the  hot  vaginal  douche,  warm  baths,  and  the 
application  of  flannels  wrung  out  in  water  to  the  abdomen  aid  in  di- 

•  V  utf  Price.  Enrlr  Oiicrntion  l»  Purulent  Peritonitis,  Med.  NVwb.  Aug..  1890.  p. 
1 41* :  Ilt-wusifion  uti  Dr.  (ieo.  ShotTimki-rV  [hi(ht  nn  I^uiTfK^nU  So|ilica'tniH  U-fon;  ihe 
<»M.  ,Soc.  of  Philadelphia,  the  Am.  Jour.  Obst..  Nov,,  1889,  p.  IIW  ;  M*rRT,  Thi- 
ItidkiittLirm  ftir  Lnpitnttamy  in  thi-  Tn-iiimcnt  of  Purrpt'mi  Fcvtrs.  Tnnis.  of  tho 
Am.  (iyn.  S(»r..  1891.  j».  348;  Hm>«T.  The  Position  of  AlMlominal  HcetSon  in  the 
Tpenlmiml  of  Si-plic  IVrilotiitiii  ufltT  Chitdbirth.  idetn.  p.  401, 
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minishing  the  local  pain,  and,  perhaps,  in  causing  a  disappcttnince  M 
thti  tumor.  The  action  of  morourials  or  ot  iodide  of  potufiaium  Id 
melting  itMuy  plastic  intlummutory  muterials  is  sometimes  v<<ry  iitrik- 
ing.  but  more  frequently  they  either  do  no  good  or  else  do  harmbv 
disturbing  the  digestion. 

If  fever,  chills,  and  sweating  announce  the  presence  of  pus,  tho 
most  careful  exploration  should  be  made  to  determine,  if  poseible,  the 
Beat  of  suppuration.  It  is  of  great  advantage  to  treat  pelvic  abseesdm 
as  abaceuses  are  treatt-d  elsewhere  in  the  body.  If  the  redness  of  the 
akin  above  Ponpurt's  ligament  indicates  a  tendency  to  point  in  ihtt 
direction,  an  aspirator>needte  should  be  introduced,  to  make  snre  of 
tlu"  diagnosis.  If  the  sw  is  near  tlie  surface,  a  free  iiu'i^^ion  should 
be  made  and  the  pus  should  be  allowed  to  escape.  In  many  vws*^  I 
make  these  incisions  three  to  four  inches  in  length.  The  redness  of 
th(t  cxt4;rnal  skin  makes  it  certain  that  the  abscess  has  become  adherent 
to  the  abdouiiiiul  wall,  and  that  the  incision  conaeqnently  will  nut 
communicate  with  the  peritona!nm.  After  the  abscess  has  been  openM 
it  should  be  cleansed,  and  the  cavity  should  be  tilled  with  iodoform 
gauze.  I  can  recommend  this  plan  as  essentially  a  mild  procedure. 
With  ft  larjje  opening  for  the  di^'harge  of  pus,  the  fever  und  sweating 
ditiapjiear,  the  appetite*  returns,  and  the  abs(.M?ss  fills  rapidly  by  graDU* 
lation.  With  a  small  incision,  hectic  is  apt  to  persist,  and  the  abscess 
to  end  in  the  formaticm  of  interminable  fistula.*. 

If  softening  and  bagginess  or  distinct  fluctuation  indicate  that  the 
pUB  can  be  romilied  tlirough  the  vaginal  rul-de'sar,  the  aspinitj>r- 
needle  should  be  inserted  deeply  at  the  suspected  point,  and,  if  a  Urge 
amonnt  of  i»us  is  detected,  an  incision  should  be  made  witli  a  lotip* 
handled  bistoury,  using  the  nee<llo  as  a  director,  and  making  the 
oivning  large  enough  to  permit  thorough  irrigation  with  a  disinfect- 
ant douclie,  and  packing  of  the  cavity  with  iodoform  guuzc.  With 
dniinage  and  cleanliness,  cases  of  the  longest  standing  may  ho  expected 
to  recover. 

P.  F.  Mund6*  bus  report<»d  a  number  of  cases  of  chronic  character 
where  the  a»inratinn  of  pus  has  been  followed  by  rapid  abei>rption  of 
the  intrapelvic  exudation.  The  presence  of  pus  was  suspected  be- 
cause of  a  boggy,  doughy  feeling  in  the  exudation  tumor.  In  a  certain 
number  of  cartes,  however,  the  patient  is  saved  from  chronic  invalidism 
only  by  abdominal  section  and  the  removal  of  pns-containing  tubee  or 
ovaries. 

*  DiapTiosis  luid  TrctttUitTit  uf  Obscure  Pelvic  Abscess,  etc..  Arch,  of  Med..  De- 
oember,  1S80. 
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CHAFTEU  XXXVII. 

PUERPERAL  lySAyiTY.-  PHLEGMASIA    ALBA 
EASES  OF   THE  BREASTS. 


DOLESS.~DtS- 


The  inwnity  of  pregDHiK'y.  of  childbed,  of  Uclation. — FIiU-tcniiL^iiti  nUw  dolnits. — 
Defective  milk  secret  ion. — Ga]iictorrfaa<a. — Soro  nipples. — Subf  uimifous  inlluiii- 
matton  of  the  breast. — Subiiiiitiitiiary  abscess.— PareuchynuiUins  mastitis. — 
Qolactocelf!. — Pruphylaxis  of  uplithaluua  uooiuiturum. 

The  Insanity  op  Phegkaxcy,  CniLDBED,  asd  Lactation. 

When  we  remember  the  murkcd  perturlmtion  of  the  nervous  sys- 
tem, ill  evpii  norflial  pregtianey,  from  rt'llex  causes,  from  disorders  of 
the  digestion,  und  from  depravation  of  llie  blood,  it  is  not  strunge 
thut  the  Kame  conditions  which  give  rise  to  moral  penorsencsB,  to 
the  loss  of  memory,  to  hysterin,  or  to  hyiK»chondria,  shovdd  likewise 
jirejmre  the  way  for  the  outbreak  of  the  more  pronounoed  forms  of 
mental  denuigement.  In  t-luirneter,  tlie  psychical  dislurbanceg  of  child- 
bearing  women  do  not  differ  from  thosi*  whicli  develop  under  ordinary 
circumstances ;  but  so  active  are  tho  caused  during  the  period  in  ques- 
tion thut  of  tlio  insane  who  crowd  the  public  asylum?,  in  one  eighth, 
according  to  Tiike,  the  malady  is  of  pnerpend  origin.  In  many 
women  there  exists  in  advance  an  hereditary  disposition  t«  insanity, 
the  eventrf  of  pregnancy  and  childl>ed,  which  are  commonly  associated 
with  the  ultimate  attack,  acting  eimply  as  the  sparkg  which  tire  the 
mine. 

During  pn'gitancy  the  prevailing  form  of  mental  disturbance  is 
meUncholia,  with  sometimes  a  tendency  to  suicide.  The  prognosis  is 
favorable  whei\  the  disease  develops  in  the  early  months  and  follows 
physiological  depression  and  hypochondria;  unfavurable  in  severe  at- 
tacks occurring  first  in  the  latter  half  of  pregnancy,  or  where  preg- 
nancy intoncncs  in  the  case  of  insanity  previously  existing.  As  a  nile, 
these  i>aticnt«  can  he  best  cared  for  in  well-regidated  private  institu- 
tions, where  they  are  not  subjected  to  the  good-intentioned  expostula- 
tions of  intimate  friends. 

The  pains  of  lalKir  in  excitable  persons  arct  said  to  give  rise  at  times 
to  n  transitory  delirium ;  but  this  certainly  is  of  very  rare  r.M*i'iirretico 
in  these  days  of  ana-Hthelics.  The  indications  for  treatment  are,  of 
conrs*!,  to  relieve  the  fmin  and  to  hast^i^n  the  birth  of  the  chihi. 

Mania  may  occur  in  any  severe  puerperal  affection.  It  has  been 
obacired  not  only  in  the  various  ffirms  of  metritis,  but  even,  accord- 
ing to  Winokel,  as  a  result  of  Bore  nipples  and  very  painful  inflam- 
mations of  the  breasts.  The  delirium  in  these  cases  rises  and  falls 
with  the  fluctuations  in  the  underlying  malady,  and  is  thought  t*y  be 
dependent  upon  a!*soeiate<l  cerebral  hvpeni»mia.  The  manincal  mani- 
featatiuns  may  consist^  when  there  is  freedom  from  suffering,  of  agree- 
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;i1)Il»  hallucinations — the  patient  often  singing  or  wearing  on  h 
a  mpt  expression ;  or,  if  the  pain  is  great,  she  may,  on  Uie  other  hiiud, 
see  forma  which  threaten  her,  so  that  in  terror  she  cries  for  help* 
springs  from  bed,  and  strips  off  her  clothes  in  the  eflFort  to  escape  the 
source  of  danger.  The  prognosis  depends,  of  course,  ujwn  the  gmrity 
of  the  morbid  eondition,  of  which  the  mania  is  only  a  sj-niptom.  Tin* 
treatment,  with  the  exception  of  dry  cold  to  the  head,  is  that  of  the 
main  affection. 

Again,  puerperal  mania  may  proceed  from  an  heredilury  prediapo- 
fiition  or  from  disea.se5  antedating  pregnancy,  in  either  cose  the  patT- 
peral  gtiitc  acting  a»  the  proximate  but  not  as  the  fundamental  cauR- 
of  the  outbreak.  The  attacks  may  be  accompanied  by  erol/iniatiia, 
by  nymjilujmania,  by  religious  anxiety,  or  by  tlie  dMire  tie  persetutiun. 
It  may  l>c  evoked  by  psychical  impressions.  It  occurs  at  an  earlv 
|>eriod  of  childbed,  when  the  strength  is  wasted  by  pain,  excitomen 
or  fever. 

Finally,  puerperal  mania  may  bi*  (^used  by  exhausting  losses 
biooil,  by  intense  pain,  by  eclampsia,  or  by  anything  which  occawnu* 
wrebral  congestion.  In  this,  the  sn-called  idiopathic  form  of  puor|*or:il 
nutnia,  the  utt4ick  is  generally  preceded  by  sleep lessueas,  indistinciueos 
of  speech,  by  restless  movements,  and  the  refusal  to  take  food.  At 
the  beginning  of  the  attack  the  delirium  is  usually  of  a  noisy  chanu*- 
ter,  the  patient*  screaming,  praying,  or  preaching  iu  a  declamatory 
fashion ;  or  tliey  try  to  get  out  of  bed  and  to  escape  from  the  room  by 
the  doors  or  windows.  Sexual  excitement  is  rare,  the  disposition  to 
strip  off  the  night-dress  and  expose  the  person  proceeding  not  from  an 
erotic  inipnlse,  bn(  from  a  desire  to  escajie  from  some  fancier!  rcstmiiit 
Attempts  to  control  tljcse  patients  by  force  are  apt  to  excite  them  to 
renewed  violence.  This  acute  stage  is  followed  by  melancholia,  charac- 
terized by  weepings  pniying,  and  fears  concerning  tlie  commission  of 
the  unpardonable  sin.  As  a  result  of  the  mental  dcprension,  .suicidal 
tendencies  develop  in  a  considerable  pi-ojwrtion  of  the  cases.  The 
period  at  which  the  outbreak  first  attracts  notice  oc<Mirs  most  fre- 
iiucntly  within  the  first  two  weeks. 

Tlie  indications  for  treatment  an^  to  check  profuse,  exhausting  diis- 
charges,  to  support  the  patient's  strength,  and  to  insure  perfet:t  rpiirL 
With  tlie  first  sign  of  trouble,  the  child  stujuld  be  Uiken  from  the  breast, 
Mtpiid  food  should  be  given  at  frequent  intervals,  care  should  be  tiiken 
to  keep  the  bladder  and  the  rectum  empty,  the  room  should  be  dark- 
ened, and  ita  temperature  should  be  regulated.  The  activity  of  the 
skin  should  be  promoted  by  means  of  the  sponge-bath.  The  sarnim 
should  bo  watched  and  strapped  witli  adhesive  plaster  if  lieil-Bonv* 
tlireaten.  Furniture,  pictures,  or  any  articles  which  disturb  the  jiatient 
should  be  removed  from  her  sight.  'Inhere  is  no  condition  in  which 
trained  nursing  can  do  so  Diuoh  toward  effecting  recovery.     The 
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nurw '«  duties  are  to  atirninUter  food,  to  we  that  urination  ia  re^ilarly 
performed,  to  keep  the  patient  covered^  and  to  prevent  her  from  doing 
iiunn  to  herself  or  others.  Members  of  the  household  who  can  not 
resist  the  impulse  to  show  the  insane  woman  the  folly  of  her  dulut^ions 
ifhould  Ijo  ri'gardtnl  n&  distjualiMed  from  entering  the  sick-room,  I'as- 
t<ind  visits  are  rarely  beneficial.  If  the  patient  beoomes  violent,  it  is 
LHually  potisible  for  the  family  physician  to  obtain  obedience  without 
the  exorcise  of  restraint  or  force.  80  important  is  the  question  of 
personal  influence  in  the  management  of  puer|>oral  insanity  that  the 
suoceas  of  home  treatment  is  ulm<>Ht  wholly  de(>endi*nt  upon  the  con- 
trol which  the  physician  has  acquired  over  the  morale  of  his  patient 
pn*vious  to  the  (x;«;urrDnce  of  her  malady.  Nareoticjs  do  not  cure,  but 
when  Ihey  produce  a  few  hours'  sleep  tliey  certainly  promote  recovery. 
There  is  hardly  one  in  the  entire  list  which  has  not,  at  some  time,  done 
me  pood  service.  My  preference  is  for  cldoral  and  tlie  bromide  of  po- 
tu8.«>ium  (aA  gr.  nxn)  in  solution^  and  administered  by  the  rectum.  To 
prtK'ure  an  effect  from  moderate  doses,  it  is,  however,  neeepsiry  that 
the  narcotic  be  given,  not  during  the  |>eriod  wltou  the  jmiient  in  nioHt 
voluble  and  restlces,  but  either  after  she  baa  become  quieted  by  judi- 
eions  management  or  during  a  natural  interval  of  oalm.  Cold  to  tbo 
head  is  often  very  effective  in  relieving  headache  and  cerebral  conges- 
tion. If  the  stage  of  exaltation  passes  into  that  of  melancholia,  the 
question  of  continued  home-treatment  becomes  a  serious  one.  The 
mother  sometimes  exhibits  not  only  indifference,  but  even  a  positive 
dislike,  to  her  child,  which  makes  it  a  ri.<iky  thing  to  leave  them  alone 
t<»gether.  Again,  owing  to  the  suicidal  tendencies  whicli  oftt'u  go  with 
melancholia,  it  never  is  safe  t4)  allow  tlie  patient  to  ]>a.s8  out  of  observa- 
tion, as  is  shown  by  the  following  case:  A  young  woman,  afterher  first 
confinement,  had  an  attack  of  mania,  for  which  she  was  sent  to  a  pri- 
vate a^lum.  Shortly  after,  she  was  removed  Ity  her  friends  to  her  own 
home.  There  her  sweetness  and  passive  resignation  disarmed  sus- 
picion. One  day,  however,  she  drop|>ed  her  sewing,  put  on  her  hat, 
and,  bidding  her  mother  a  pleasant  g(Kxl-by,  walked  quietly  down  to 
the  river— a  half-mile  away — and  composiedly  lay  down  in  the  shallow 
stream,  near  the  bank,  so  that  the  water  covered  her  face.  From  this 
position  she  was  rescued  by  some  men  who  were  mowing  in  a  field  near 
by,  and  by  them  van  carried  insensible  to  her  liome.  The  next  day  hhe 
was  returned  to  the  asylum,  where  she  soon  made  a  goo<l  recovery. 

The  insanity  of  Iu(*tatiou  is  cither  the  result  of  cerebral  aua>mia  or 
a  relapse  from  a  previous  atUu-k.  It  begins,  as  a  rale,  eix  to  ten  weeka 
after  eonfinenient.  In  most  cases  it  assumes  the  form  of  melanchulia. 
The  prognosis  is  good  if  the  disease  is  treated  in  season,  by  stopping 
lactation  and  by  removing  the  debility  npon  which  it  de|>ends. 

In  goneraU  the  prognosis  of  pueifwral  mania  is  favorable,  more  than 
fexty  per  cent,  of  the  cases  ending  in  recovery.     In  private  practice  the 
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number  is  probably  much  larger.  During  oonvuloweupe  core  slionlfl 
U'  takeu  to  socure  to  tbo  patient  rest,  sleep,  nutritious  food,  and  hiIhIIj 
evacnatioQ  of  the  bowels,  and  Utile  by  little  she  ^boultl  be  brought  book, 
once  more,  to  old  habits  and  tlie  responsibilitiofi  of  existence. 

Phleomasia  Alba  Doleks. 

Phlegmasia  alba  (hktm  is  the  term  applied  to  a  swelling  of  one  or 
both  lower  extremities,  occurring  usually  between  the  tenth  and  twen- 
tieth day  after  confinement,  and  chanw^terized  by  pain,  tension  of  the 
skin,  and  a  niilk-liko  whiteness  of  the  surface.  Owing  t<t  it£  color 
and  its  supposed  origin,  it  has  received  the  popular  name  of  milk-It^. 
Phlegmasia  is  an  alTection  of  the  connective  tissue,  and  is  associated  iti 
most,  but  not  in  all,  cases  with  thrombosis  of  the  veins. 

The  origin  of  the  swelling  is  somewlmt  obscure.  In  a  certain  pr<>- 
portiou  of  cases  phlegmasia  is  obviously  the  extenuion  of  an  infUimnm- 
tor}'  process  from  the  genital  organs  to  the  perineeum,  the  nate6,iuid 
the  upper  portion  of  the  thigh.  If  confined  to  the  subcutaneous  and 
intemiuscular  cellular  tissue,  the  vessels  may  not  become  afftrted. 
When,  however,  the  morbid  changes  follow  the  sheaths  of  the  vesselis 
the  walls  of  both  veius  and  lymphatics  thicken,  and  iu  most  cases  sec- 
ondary thrombus  formation  results. 

In  other  instances,  the  thrombus  formation  is  apparently  the  pri- 
mary  lesion.  It  may  occur  spontaneously  from  slowing  of  the  blood- 
current.  A  prcdisimsition  to  thrombosis  is  created  by  varicose  veins. 
The  vessels  usually  involved  are  the  crural  and  its  bninches,  the  tibial 
and  peroneal  veins.  Again,  the  intravenous  coagula  may  start  from 
the  placental  site,  and,  extending  along  the  pampiniform  plexus  to  the 
hypogastric  vein,  may  thence  occlude  the  crural  to  Poxiparl's  ligament, 
or,  passing  upward  by  the  spermatic  veins,  they  may  obstnict  the  vena 
cava.  Sometimes  the  occlusion  of  one  cruml  vein  is  MiecwHlcd  by  tlwt 
of  U»e  other,  phlegmasia  in  that  case  developing  in  both  extremities.    - 

Thrombus  formation  may  begin  during  pregnancy,  and  is  then 
usually  attended  with  pain  at  the  seat  of  trouble,  and  with  stifTnefs  in 
the  toes  or  the  ilorsum  of  the  foot.  As  a  rule,  however,  the  disease  is 
rare  before  the  second  week  following  labor.  Often  it  is  prectHlwl  bv 
gastric  disturbances,  as  lack  of  apjietite,  a  furred  tongue,  and  constj- 
pation,  by  chilly  sensations,  and  by  a  heavy  feeling  in  the  affected  limli. 
A  careful  examination  sometimes  reveals  the  existence  of  inflamed  or 
thrombosed  veins  in  the  leg,  in  the  {Kjjjliteal  spiice,  or  upon  the  inner 
surface  of  the  upper  portion  of  the  thigh.  If  the  affected  veins  are 
BUporGcialj  the  re*Incss  and  swelling  may  be  obvions  to  the  eye. 

The  first  clianjcteristic  symptom  is  the  development  in  the  limb  of 
a  dull,  dragging  pain,  which  is  increased  by  motion.  Tenderness  to 
pressure  is  only  experienced  along  the  course  of  inflamed  vessels. 

In   primary  thrombosis,  the  swelling  usually  begins  at  the  ankle. 
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treads  rapidly  to  the  kucc  and  upward  to  the  inguina]  region; 

ndary  thrombofiis,  extending  from  the  uterine  ^inusos,  and  in 

the  superficiiU  fonn  of  phlegniii^iu,  tlie  swelling,  on  the  contrary,  trav- 

eU  commonly  in  the  reverse  diroctioQf  viz.,  from  the   inguinal  fold  to 

the  ankle. 

The  unset  may  or  may  not  be  announced  by  a  chill.  Fever  often 
precedes  and  accompanies  the  attack.  It  is,  however,  in  uneompli- 
cated  caaeSi  of  a  mild  ty)>e,  and  einka  to  the  normal  point  long  before 
the  Bwolling  of  the  limb  mib((ide«.  Severe  chilU  and  intense  fovor, 
with  marked  remissions,  are  symptomatic  of  mctastjitic  pyiemia.  Other 
coniplicationa  may  easeutially  modify  the  course  of  the  discaw.  The 
pain,  the  tenderness,  and  the  febrile  disturbance  are  uginilly  greateat 
in  the  phlegmonous  form  of  swelling,  which  starts  from  the  genital 
organs. 

The  ordinary  termination  of  phlegniasia  is  by  absorption  of  the 
thrombus,  with  restoration  of  the  cirouhilion.  As  this  takes  phuic, 
the  tension  of  the  akin  subsides  and  the  parts  pit  upon  pref%Hiire,  as 
in  ordinary  oedema.  As  the  swelling  and  pain  subside,  the  mobility 
of  Uje  limb  boconiea  restored.  The  period  of  extreme  tension  last*,  as 
a  rule,  for  from  five  to  eight  days-  Recovery  takes  plaice  slowly,  the 
dispersion  of  the  tumor  requiring  from  three  to  six  weeks. 

A  less  common  result  oonsintii  in  the  permanent  obliteration  of  tho 
^H^^^by  the  conversion  of  the  thrombus  into  a  solid  connective- tissue 
^^BIBn  which  case  the  extremity  may  long  continue- heavy,  and  Uxm- 
motion  be  attended  with  dittirulty. 

In  rare  imttjinces  the  process  may  terminate  in  suppuration  and 
abscess  fi>rniatinn.  The  prognosis  of  a  pus  collection  in  tlie  vicinity 
of  a  vessel,  resulting  from  jteri phlebitis,  is  usually  favorable,  the  symji- 
toms  that  it  ocrusions  disappearing  when  tlie  abscess  is  opened  and 
the  pus  is  allowed  to  escape.  When  the  suppurative  process  is  of  a 
spreading  character,  undermining  the  skin  and  altjicking  the  inter- 
muscular cellular  tissue,  the  destructive  changes  may  assume  frightful 
proportions.  Thus,  in  ho8])itid  practice,  we  sometimes  witncits  casc-s 
where  the  musrh's  are  di8se<;te(l  from  one  another,  and  are  luithcd 
in  an  ichorous  fluid,  with  greenish  particles  of  necrosed  tissue  adher- 
ing to  them,  death  ensuing  from  iutense  septicjemiu. 

Sometimes  a  thrombus  becomes  infected  and  undergoes  puriform 
softening,  M'ith  detachment  of  small  particles,  which,  entering  the  cir- 
culation, give  rise  to  infarctions  and  metastatic  abscesses;  or  a  largiB 
fragment  may  be  separated  accidentally  from  a  normal  ch)t,  and, pass- 
ing  by  the  vena  cava  and  the  right  side  of  the  heart,  may  cause  sudden 
death  by  plugging  the  pulmonarj'  artery. 

The  prognosis,  from  whnt  has  been  said,  is  evidently  dependent 
npnn  the  origin  of  the  iiliLgmasia  and  npon  the  nature  of  the  com- 
plications.    The  principal  indications  for  treatment  are,  opium  to  al- 
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loviate  pain,  cathnrtira,  if  newlcil,  to  unload  the  howelis,  qtiitittic  iron, 
and  good  foi)d  to  enstiiin  the  strength,  and  rest  for  the  ewollca  ex- 
trenuty-  TIic  luttor  should  bo  mitiod  Boincwhut  higher  than  tiie  bodj, 
and  during  the  early  staj^es  of  the  BWclliug  should  he  wnip|KHl,  as  ix'C- 
onimended  by  Dr.  Fordvi^c  Hurkor,  in  tM)tt(ni-bttttiiig  ami  oil-silk.  Tba 
tondcnicsa  should  be  rnitigutud  by  the  ujiplicAtion  of  soothing  linimeati 
If  vesidoa  form  upon  the  surface,  tlicy  should  l)e  punctured  and  tho 
fluid  be  allowed  to  escape.  When  tlie  extremity  begins  to  pit  on  press- 
ure and  the  tendcniess  Ut  stibside,  absorjition  should  be  ])romoled  by 
gentle  frictions  with  alcoholic  lotions  ^nd  by  bandaging  the  entirv 
limb  evenly  with  a  flauucl  roller.  Until  every  truco  of  teuderuesH  uid 
thickening  has  difapponred  from  the  veins  the  jmlient  should  under 
no  circuuistautres  be  allowed  to  leave  her  bed.  The  danger  of  death 
from  sudden  obstruction  of  the  pulmonary  artery  is  always  prceeot 
until  the  tliromhus  has  disappeared  or  become  iirmly  organized. 

For  sr>me  time  after  reoovery  has  taken  place  the  limb  will  Kwell,» 
tho  result  of  atiinding  or  of  protracted  exercise,  a  condition  whicli,  tst 
rule,  is  greatly  beucfited  by  the  putiout  wcariug  a  long  elastic  stuckin;. 

Diseases  op  the  Breast. 

Defective  Milk-secretioii. — A  scanty  milk-secretion,  due  to  lock  »i 
tnammary  develo]>ment,  to  extreme  youth,  to  polysarcia,  or  to  th* 
mature  age  of  the  mother,  is  not  amenable  to  treatment.  Tetnponrj 
iuaufliciency,  resuUing  from  defective  nutrition,  may  sometimM  1* 
remedied  by  a  regnlat-ed  nitrogeriized  diet,  by  the  tincture  of  iron,  as 
outd(W)r  lifis  and  by  the  consumption  of  large  quantities  of  fluid-  A 
diet  composed  for  the  most  part  of  milk  is  strongly  to  bo  recom* 
mended.  If  the  baby  is  feeble,  and  sleeps  or  cries  when  put  to  th* 
breast,  it  is  a  good  plan  for  tho  mother  to  borrow,  for  a  time,  a  h«Uth» 
infant  with  stn^ig  auction  powers  to  stimulate  the  glands  to  perfonn 
their  fuuctious.  Cataplasms  of  castor-oil  leaves  or  feonel-teas  poam 
no  claims  to  confidence. 

Galactorrll(Ba.^An  abundance  of  milk  is  not  pathological,  Hbf 
quantity  quickly  accommodating  itself  to  the  wants  of  the  child.  A 
constmt  dribbling  of  milk  from  tho  nipple,  or  galactorrhrKty  an  affec- 
tion which  may  continue  long  after  lactation  has  been  Bus])0[ided,  t£.% 
like  any  other  profuse  dis<'hargc,  in  exhausting  the  strength  and  in 
producing  a  wasting  of  the  tissues.  The  treatment  consists  in  inter' 
rupting  lactation,  in  compression  of  the  breasts,  and  in  tho  employ- 
ment of  such  dietetic  measures  as  are  best  calculated  to  repair  tlw 
genenil  health;  of  special  measures,  saline  laxatives  and  the  intcnul 
administration  of  io<Jide  of  potassium  are  of  most  repute. 

Sore  Nipples. — Under  the  term  sore  nippUs  are  included  a  numbpr 
of  lesions  which,  in  spite  of  tlieir  seemin,';  triviality,  posses  consider- 
able importance,  not  only  on  account  of  the  suffering  they  occasion. 
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but  because  tboy  furnish  the  sturtinj^-point  of  mort  cases  of  mamniury 
uliacoas. 

A  simple  orythcmft,  associated  with  great  tenderness,  is  a  common 
trouble  ut  the  beginning  of  luctuLiuUf  tu  which,  however,  primii>arfn 
are  more  subject  than  multipara*.  It  is  a  goixl  plan  to  anttoipiito  this 
difficulty  by  instructing  the  pulii>nt  to  wash  the  nipples  daily,  during 
the  last  weeks  of  pregnancy,  with  some  astringent  or  alooliolic  solu- 
tion. In  childbed,  in  luhiitinn  to  strict  cle:inlincB9,  great  iH'ncfit  is 
dorirod  from  folding  a  linen  rag  around  the  nipple  and  keeping  it  con- 
stantly wette*l  with  <.JouIan]*8  extmct,  a  twispoonfnl  to  a  tumbler  of 
water,  until  the  sensitiveness  ami  redness  have  disappean>d.  Uefore 
applying  the  child  to  the  breast,  care  should  bo  tiiken  to  wash  away 
the  deposited  carbonate  of  lead. 

In  many  women,  owing  to  the  maceration  and  loosening  of  the 
opithrlium  from  the  oozing  of  the  colostrum,  suckling  of  the  child  is 

»  followed  by  the  formation  of  small  vesicles,  which  eventually  rupture 
And  prodnco  isolated  erosions.  Under  favorable  conditions,  these  ero- 
Hions  beoofne  covered  with  crusts  beneath  whiL-h  the  healing  process 
takes  place.  If,  however,  the  crusts  are  removal  by  suckling  before  a 
new  layer  of  epithelium  has  had  time  to  form,  the  simple  excoriation 
may  be  converted  into  an  ulcenitiou  with  deep  destruction  of  ti&snc. 
If  the  child  bo  suffering  from  sprue,  the  transferor  the  oYdium  albicans 
may  imjmrt  to  the  wounds  of  the  nipple  an  aphthous  character.  If  the 
l»rimary  vesicles,  in  place  of  remaining  isolated,  coalesce,  the  nipple 
may  become  bared  of  its  epithelium  over  a  considerable  extent  of  its 
surface.  The  fmpilla)  then  enlarge  and  give  a  raspberry-like  ap|>ear- 
ance  to  the  exposwl  litructure. 

Fissures  of  the  nipples  are  Dxcruciutiugly  painful,  and  are  capable 
<»f  exciting  even  a  high  degree  of  fever.  They  occur  with  greatest  fre- 
quency in  nipples  which  have  been  flattened  by  the  pressure  of  corsets, 
or  in  wliif'h  the  natural  fissures  between  the  |>apilluB  are  of  unusual 
depth.  Most  conuuonly  they  are  seated  at  the  base  of  the  organ. 
Either  they  may  develop  from  the  erosions  just  described,  or  the  clefts 
upon  the  surface  may  become  ooveretl  by  crusts  composL-d  of  dirt  and 
colostrum,  which,  when  torn  away  by  the  nursing  child,  detach  the 
delicate  underlying  epitholium. 

As  regards  the  treatment,  it  is  well  to  bear  in  mind  that,  with 
cleanliness  and  the  removal  of  irritating  matters  from  the  wounded 
surface,  the  worst  oasos  of  fiore  nipples  will  get  well  in  from  twenty- 
four  to  forty-eight  hours,  provided  lactation  is  sus|>endef].  The  r)hject 
of  treatment,  therefore,  is  to  cure  the  lesion  without  interfering  witli 
the  nursing  of  the  child.  This  is  comparatively  easy  when  but  one 
nipple  lA  affectctl,  as  the  child  need  only  be  applied  to  the  sound  side. 
In  that  case,  however,  the  excessive  tension  which  results  from  the 
suspension  of  liu'tation  should  he  relieved  by  stroking  the  breast  from 
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tbe  base  toward  the  apex  with  the  b&U(U»  or  by  getting  tlie  nnne  \o 
draw  the  milk  witli  her  mouth,  or  by  meuuis  uf  a  hntust-|iump  with  a 
wide,  tnimpot-shai>ed  extremity.  The  healing  process  can  ut  the  suut 
time  be  promoted  by  lead-lotions,  by  a  sohition  of  tannin,  or  by  suuif 
astringent  ointment.  My  rule  is  to  keep  upon  the  iiii>plc  a  rag  wfi- 
te<l  will)  the  Goulard's  extract,  as  described  for  erythema,  during  the 
patient's  waking  hours,  substituting  therefor  a  earbolized  ointment 
during  the  hours  of  sleep,  when  the  drying  of  a  lotion  would  cause  lijc 
rug  to  adhere  to  the  raw  surface.  If  the  child  be  troubled  with  ipmc, 
epeeiiil  attention  must  be  taken  to  cure  iu  mouthy  and  the  develop- 
meut  of  the  oidium  albicans  ujx)n  the  nipple  should  be  preTented 
by  frequent  washings  with  solntious  of  boracic  acid  or  of  the  nilphito 
of  sodium. 

Cracks  are  much  more  rebellious  to  treatment  than  simple  erosions. 
If  of  any  extent,  the  nipple  should  be  dntvtn  to  one  side,  so  as  In 
expose  the  fissure,  which  should  be  touched  with  the  point  of  the 
mitigated  stick  of  nitrate  of  silver.  As  the  effect  of  the  hitter  i» 
intended  to  be  local,  it  should  be  applied  dry,  the  lymph  fiirui&bed 
by  the  denuded  surface  affording  the  requisite  raoiBtnre.  I  mention 
this  trivial  detail,  uei,  in  hospital  practice,  I  have  sometimes  bcod  tho 
entire  nip|)le  robbed  of  its  epithelium,  owing  to  the  mistake  nimdc 
by  the  house-physician  of  first  dipping  the  jH-ncil  iu  water,  and  then 
allowing  tho  strong  solution  to  diffuse  itielf  over  the  sensitive  sur- 
face. The  compound  tincture  of  benzoin,  strongly  recommended  bj 
Professor  Fonlyce  Barker,  makes  a  good  stimulating  applicatioD  to 
cracks  of  the  nipple.  Though  somewhat  painful,  when  used  forth* 
lirst  time,  it  is  afterward  easily  tolerated. 

If  both  nipples  are  simultaneously  afTe<-ted,  lactation  can  not  of 
course  be  entirely  interrupted  without  drjing  up  the  milk,  but  the 
intervals  between  the  acts  of  nursing  should  be  lengthened  as  much  as 
the  comfort  of  tlie  mother  will  permit.  If  the  milk  will  not  ooroe 
without  tugging,  the  tlow  should  be  furtheivd,  Urfore  applying  tb« 
child,  by  stroking  the  breasts.  Of  nipple  shields  I  am  not  able  to 
speak  with  much  enthusiasm.  Many,  if  not  most,  infants  resent  the 
ordinary  rubber  ones,  and  refuse  to  suck  through  them.  A  more 
acceptable  form  is  one  providol  with  a  nibber  tube  and  mouth-pioot 
such  as  commonly  goes  with  nursing- bottles,  but  it  is  apt  to  drive 
away  the  raiik  if  its  use  is  long  persisted  in.  Legroux  recommenda  i 
bit  of  gold-boattr'a  skin,  fastened  to  the  breast  by  means  of  iM)llodioD, 
and  perforated  with  a  needle  over  the  jwrtion  which  covers  the  open* 
ings  of  the  lactiferous  ducts.  But,  even  without  these  aids,  in  time  s 
cure  can  usually  be  effected  by  perseverance  in  the  use  of  the  remedie* 
already  mentioned.  It  is  necessary  to  strip  nui-sing  altogether  onh 
when  the  nipples  are  hopelessly  flat  and  mi?shai>en,  or  when  mastili* 
threateiLs. 
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For  eczema,  lead,  zinc,  or  white-precipitate  ointmout  may  be  em- 
ploytnl.  In  obHlinutc  ciifu's,  a  S4jlutioa  of  corrosive  Bublimate  (gr.  v  ad 
3  j)  is  reconiiiieiidwl  by  Hebra. 

Subcutaneous  Infiammatioa  of  the  Breasts.— Tbe  subcutaneous  in- 
fluninmtioa  may  be  coufined  to  the  areolu,  which  then  brconies  red, 
swollen,  and  excessively  sensitive.  This  furnt  generally  terminates  in 
suppuration,  and  may  form  iistnlous  communications  with  the  lactif- 
erous ducts.  Sometimes  the  inflammation  bcj^int;  iu  the  sebaceous 
follicles,  giving  rise  to  small  boils  around  the  nipple. 

In  other  cases  inHanimution  may  extend  lx\vonil  the  areola,  and 
either  give  rise  to  localized  abscesses,  or,  when  due  to  the  septic  infec- 
tion of  excoriated  nipples,  assume  au  erysipelatous  character. 

The  treatment  of  both  these  furms  consist^!  in  the  apj>Ucation  of 
warm  lead-lotions,  and  in  the  early  evacuation  of  the  pu.s.  To  avoid 
cutting  into  the  milk-duets,  the  incision  should  rn<]iato  from  tho  nipple. 

Inflaminatioii  of  the  Submammary  Connective  Tissue. — This  mre 
condition  owes  its  origin,  iu:cording  to  Hillroth,  in  moat,  if  not  in  all, 
oiDOfl  to  abscess  formation  in  the  deop-lying  glandular  structures,  the 
piu  perforating  the  fascia-like  connective  tissue  at  the  base  of  the  organ 
into  tho  loose  connective  tis»ue  situated  between  the  gland  and  the 
pectoral  muscle.  The  breast  is  in  conseriuence  lifted  from  the  trunk, 
and  can  bo  moved  to  and  fro,  as  though  it  rested  upon  a  water-bed. 
The  skin  is  not  reddened,  but  is  sometimes  markedly  (pdematous. 
The  pain  is  dcep-seateil  and  dull;  the  fever  is  high  and  continuous; 
the  axillary  glands  swell,  and  movements  of  the  arm  are  hindered  by 
the  increase  of  the  pain  they  occasion.  Stoltz  is  said  to  have  removed 
from  such  a  sac  twenty  ounces  of  pus.  So  soon  as  tbe  pus  formation 
is  recognized,  and  the  fact  can  be  early  determined  by  means  of  an 
aspirutor-noedle,  a  free  incision  should  be  made  at  the  lower  portion 
of  the  gland,  and  the  wouml  should  lie  treated  with  the  antiscptiu 
precautions  which  will  be  given  in  connection  with  pureuchymatous 
ma-stiti**. 

PEU^nchymatOUS  Mastitis. — Inflammation  of  the  glandular  struct- 
ures of  the  breast  dcvela]»s  usually  in  the  first  four  weeks  after  confine- 
ment. It  is  characterized  by  pain,  high  fever,  antl  nfKlulur  enlarge- 
ment of  the  affected  lobules.  The  attack  usually  begins  with  a  sharp 
chill.  These  symptoms  are  sometimes  observed  three  to  four  days 
after  the  birth  of  tiie  child,  at  the  l>egiuning  of  lactation,  but  then  are 
usually  temporary,  the  commencing  mastitis  terminating  in  s|H>ntn- 
noouB  resolution.  Mastitis  leading  to  abscess-formation  belongs,  for 
the  most  part,  to  a  later  perio<l.  occurring  most  frequently  in  the 
third  or  fourth  week,  long  after  the  first  inflammatory  symptoms 
have  subsided. 

Puerperal  mastitis  is  quite  commonly  bcHevod  to  be  due  to  emo- 
tional causes,  to  cold,  to  blows,  or  to ''caking*^  from  milk  retention 
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all  eupposilione  of  extreme  convenience  ao  relieving  the  phT^irian 

from  responsibility  for  their  occurrence.  They  cortaiuljr,  howeriT, 
play  a  Hubordiniito  roie  in  the  ctinlofr}'  of  the  affection,  the  lesiona  ot 
the  nipples  furnishing,  with  perhtt|w  rare  exceptions,  the  starting-poiDt 
from  which  the  inflammation  travels  to  the  glands,  either  passing  l« 
the  deep-3eateil  tiKsiic^  by  the  lymphatics,  or  following  Ihw  tnitk  of 
the  hwtifcrous  ducta  to  tlie  glandular  acini.*  The  exact  anatomical 
Btructuro  of  the  resulting  nodular  masses  is,  for  the  most  part,  raatur 
of  conjecture.  Only  this  much  is  known  certainly,  that  they  are 
composed  in  part  of  glundiiljir  structures  and  in  part  of  the  ?W(illen 
interstitial  tissue;  that  the  lactiferv^ius  ducta  are  either  constricted  or 
closed  ;  that  suppuration  takes  place  both  in  the  connective  tissue  ftml 
in  the  acini;  and  that  the  large  abscess -cavities  form  from  the  coatrs* 
cence  of  small  pus-coIIections.  The  walls  of  the  absco«s  are,  therefore, 
never  smooth,  but  arc  uneven,  with  projectin^r  porlinns  of  glandnlar 
tissue  which  has,  as  yet,  not  undergone  disintegi-ation.  The  milk- 
secretion  is  arrested  in  the  affected  lobules.  If,  as  sometimes  )iappcns 
a  large  duct  is  perforated,  pus  may  be  discharged  with  the  milk,  or,  in 
case  the  abscess  o[>ens  cxU^M'nally,  a  milk-fisinla  may  be  produced. 
When  several  foci  of  iuflammation  exist,  they  may  suppurate  in  suc- 
cession, so  that  abscess  after  abscess  may  develop,  and  the  morbid 
condition  be  prolnictcd  for  weeks,  and  even  months.  If  the  absces?<f 
break  spontaneously,  at  a  point  unfavorable  for  the  discharge  of  pu*, 
fistulous  passages  are  liable  to  be  prfxluced.  In  hospitiils,  as  tlie  reenlt 
of  long-continued  suppuration  and  necrosis  of  tissue,  entire  lobce  may 
undergo  destruction,  with  suhserinent  cicatricial  formation  and  ensil- 
ing deformity  of  the  breast ;  or,  with  the  access  of  unwhoh'some  air  to 
the  abscess-cavities,  the  sloughing  tissues  may  become  gangrenous  and 
death  may  follow  from  septicflemia. 

The  first  important  point  as  regards  the  treatment  of  parenchyma 
tons  mastitis  is  to  take  the  child  from  the  breast.  If  this  is  done 
early,  in  a  very  large  number  of  cases  the  iuilammation  will  disappear 
without  advancing  to  suppuration.  If  lactation  ia  continued,  eepr- 
cially  when  sore  nipjdea  persist  as  a  complication,  the  chances  of 
avoiding  alwwess-fornuition  are  extremely  smiill.  In  cases  of  pain  dae 
to  excessive  fullness  of  the  milk-ducts,  partial  relief  should  be  given  bv 
means  of  mammary  expression.  For  the  ]>ain,  opium,  for  the  fever. 
a  full  dose  of  quinine,  should  be  admitiistered.  A  saline  cathartic  actc 
as  a  derivative  and  diminishes  the  hyperaemia  of  the  breasts.    As  tht* 

•  Baum  (Ztir  Aelirtlogie  der  piicrpemlpn  Mastitiit.  Areh.  f.  Gynnek^,  vol.  xxir,  p. 
203)  discovered  dipUxiociM  in  I  tie  ]mi  oblaiiieO  from  a  mammary  ahKc^a.  These 
diplococci  wercsubjoctcd  to  pure  cullure,  and  in  llu- fiflli  generation  werc' inocnlatcd. 
by  means  of  a  liypcMlcrnuc  syrinpe.  into  hin  own  bkiu  and  into  that  of  two  other 
pereons.  The  inoculations  wore  followed  by  }wrdening,  fo*-cr,  suppuration,  nod  ihn 
formation  of  Mnuous  cavities. 


paiu  of  tho  inflammation  is  augmented  by  the  weight  of  the  organ^ 
ibe  brea^it  should  be  ruiscd  uml  sup[}orted  by  a  8uitafak'  biuidiige. 
Much  comfort  ia  often  affordtMi  by  the  local  upplic4ttion  of  belladonna, 
in  tho  form  eitlier  of  an  ointment  or  of  the  liniment  diluted  with 
three  or  four  parts  of  opodeldoc.  Considerable  relief  is  likewise  ob- 
tjiined  by  laying  a  flannel  wetted  with  a  K'jul-and-opiuni  wash  over 
the  breast,  and  placing  on  tho  outaido  some  water-proof  pubstanc©  to 
prevent  spe«dy  evaponilion.  A  large  flaxseGd-poultiee  leRsens  pain  by 
n^ufiun  of  itfi  heat,  but  should  not  be  employed^  at  least  so  long  as  tho 
hojK*  of  abBorption  has  not  been  abandoned.  Indeed,  previous  to 
suppuration,  dry  cold  (ice-bag),  which  is  both  sedative  and  antijdilo- 
gistic,  deserves  the  preference.* 

80  soon  as  there  arc  evidences  of  pus,  such  as  bogginess,  oedema, 
or  reildening  of  the  skin,  tlie  abscess  should  be  opened  with  anttsop- 
tic  precautions.  If  the  inflamed  acini  are  situated  near  the  surface, 
fluctuation  is  early  apparent.  In  deep-seated  abscesses,  the  precise 
situation  of  the  pus  collections  is  not  easy  to  determine.  If  the 
matter  is  doubtful,  it  is  better  to  flrst  insert  an  aspirator-neetlle  into 
the  breast  rather  thim  to  subject  tho  woman  tu  a  painful  o[K*rali()it, 
which,  if  niiwlirected,  may  require  to  be  rej>eatcd. 

In  Billroth ^s  clinic  f  the  following  plan  is  adopted  in  opening  ab- 
BCessoB  of  the  breast:  The  surface  should  flrst  be  cleansitd  with  soap 
and  drenched  with  a  solution  of  carbolic  acid  or  of  tb^^noI.  The 
incision  should  be  a  half-inch  in  length,  and  should  radiate  from  tlic 
nipple.  A  dniinage-tube  should  bo  iustAntly  introduced,  and  the  pus 
should  be  gently  expressed,  after  which  the  breast  should  once  more  be 
bathed  with  a  disinfectant  fluid.  The  entire  breast  slumld  then  lie 
envelope*!  in  antiseptic  gauze  covered  with  water-proof  material. 
Finally,  after  packing  the  periphery  with  oakum,  C8j)ecially  beneath 
the  hr»ist  and  in  tlie  axilla,  the  dressing  should  be  fastened  with  a 
bandage  extending  over  the  lliorax  from  tho  neck  to  the  uuibilicus. 
In  doing  this,  care  should  Im  taken  to  pack  sufficient  cotton  beneath 
ftrtd  around  the  sound  breast  to  prevent  its 'surface  being  pressed  into 
oontact  with  that  of  the  thorax.  If  tho  abscess  is  large  and  sinuous, 
the  dressing  should  bo  changed  in  twenty-four  hours^  and  then 
should  be  left  in  place  for  from  three  to  five  days.  By  these  meand 
the  organ  is  eqimbly  compressed,  the  pus  is  prcvente<i  from  decompos- 
ing, and  tlie  discharge  is  promoted,  all  conditions  which  tend  to  pro- 
duce a  paiulfss  course  and  a  rapid  recovery.  If,  while  the  bandage  i« 
applied,  the  patient  once  more  suifers  from  pain  and  fever,  it  shotdd 
1>e  remove<i,  and  any  new  abscces  in  the  process  of  formation  should 
'be  opened  and  treat^'d  in  the  sanu!  n)anner. 

•  ViJ^  Coti»KS.  The  Tn-nltiieiit  of  Muiiinmry  Ab^c^s,  Am.  Jour.  ObBt.,  J«niuu7, 
1881.  foriiccount  of  favorable  txi>erii'nccfi. 

f  DuaJUJTB,  llandbuch  ilur  Frauciikraiiklicttcii,  xehulcr  AbBchnltt,  p,  28, 


ri9 


DISEASES  OF  CHILDBED. 


By  Ihp  practice  recommendiHl,  eveu  iu  bad  cases,  the  ugly  Bcan 
and  deformities  of  the  brf^a^st,  whicli  sometimes  follow  the  older  ponl- 
tico  treatment,  are  avoided. 

In  frudh  cuiiL'ts  tlie  pus  is  never  decomposed,  and  irrigation  of 
wound  is  unnecessary.  In  old  eases,  on  the  contrary,  which  h 
been  treated  by  small  incisions  and  without  antiseptic  precautions,  the 
pas  is  often  acid,  and  possessed  of  irritating  properties.  For  thwe 
nRgle<7tod  ab^ctesses  I  can  enthusiastically  recommend  the  method  of 
Billroth,  which  consists  in  placing  the  patient  under  an  anesthetic, 
enlarging  the  openings  so  as  to  ^>ermit  the  passage  uf  ihe  finger,  and 
breaking  down  the  thin  partitions  betwoen  the  abflceases,  so  as  to  con- 
vert them  as  far  as  poHsible  into  large  communicating  cavities;  while 
this  process  is  going  on,  the  tube  of  an  irrigator  should  be  passed  by 
the  side  of  the  finger,  aiul  the  cavity  should  lie  washed  with  n  3-pcr- 
cent  solution  of  carbolic  acid  until,  at  hist,  the  fluid  comes  away  clear 
and  unstained.  Drainage-tubes  almuld  then  be  introduced,  and  Uie 
breast  treated  in  the  antiseptic  maimer  already  described.  By  this 
plan  I  have  succeeded  in  closing  up  sinuses  of  long  standing  in  tfa^_ 
cour^  of  two  to  three  weeks.  j^H 

It  is  hardly  necessary  to  add  that  the  recovery  of  the  patient  i^^ 
always  aidfii  by  g(nxl  fotxl  and  an  abundance  of  fresh,  pure  air. 

Galactooele.— In  very  rare  cases,  owing  to  the  obliteration  or  8loi»- 
page  of  one  of  the  milk-ducts  the  sinus  may  become  distendeil  with 
milk,  and  form  a  cyst  termed  a  galaotocele.  Usually  it  is  of  small 
size,  hut  in  the  often-quoted  case  of  {Scarpa  the  bre«st  attained  mch 
dimensions  as  to  reach  to  the  thigh.  Ui>ou  puncturing  tlie  tumor 
with  a  trocar,  ten  pounds  of  milk  were  removed,  which  iu  all  respects 
resemhU^d  hinntin  milk  of  nomiul  r[iiiility. 

The  Prophylaxis  of  Ophthalmia  Keonatorum. — In  1881  Credfi*  rec- 
ommended that,  in  lying-in  asylums,  as  a  preventive  mea.-mrc,  the  eyiM 
of  all  cliildron  immediately  after  birth  should  be  washed  with  pare 
water,  and  that,  thereafter,  a  single  drop  of  a  2-per-cent  solution  of 
nitrate  of  gilver  slmuld  bo  dropped  between  the  parted  lids  by  means 
of  a  glass  rod.  This  plan  has  since  boon  t-ested  in  the  principal  ma- 
ternities of  Europe  with  the  most  satisfactory  results.  It  posaegaes  no 
apparent  drawbacks.  In  excoptioual  instances,  swelling  of  the  lids, 
injection  of  the  conjunctiva,  and  a  hypersecretion  of  mucus  or  serum 
have  been  observed,  but  the  reaction  has  been  trivial,  and  has  disap- 
|Hiared  iu  from  twenty-four  to  forty-eight  hours. 

*  Ca^Dfi,  Die  VerhUtung  dor  Augen-KntzQtidung  der  Neugeboreneit,  An:h.  t 
Ojrnack,  vol.  xvii,  p.  flO,  and  vol  xvili,  p.  867. 
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The  doctrine  of  the  sepftration  of  the  pelvic  bones  due  to  soft* 
eiiiiig  at  the  articulations  during  pregnancy,  and  es]>o(.'in]Iy  nt  the  time 
of  lubor,  was  taught  by  Ilippocrates  and  Avicetiua.f  (ialeu  maintained 
tbut  the  pelvic  symphyses  were  true  joints*.  Vesalius,  ou  the  other 
hand,  insistcxl  that  the  bones  of  the  pelviij  were  united  by  ordinary 
cartilage.  The  prestige  of  Vesalius  as  an  anatomiBt  exerted  a  great 
influence  npon  the  opinions  of  his  conteraporaries.  When,  in  1519, 
«)aei)ue8  Amhoise  invited  the  most  eminent  physicians  and  surgeons  of 
Paris  to  bo  present  at  the  dissection  of  a  woman  executed  fur  ohihl 
murder  a  few  days  after  the  birth  of  the  child  had  taken  place,  few 
responded,  and  yet  on  this  occasion  he  demonstrated  thai  a  si'parution 
of  the  pelvic  bones  existed,  and  that  it  was  not  a  pntholugtcal  condi- 
tion. Pinanis,  who  was  present,  was  greatly  interested,  and  look  notes 
of  the  lecture,  the  leading  points  of  which  ho  reproduced  in  a  brochure 
pnbtished  in  1575.  In  this  Pinieus  stated  that  of  the  pelvic  joints  the 
symphysis  was  most  afTectcd.  The  synrhondroms,  ho  said,  was  like  a 
8|>onge,  which  swelled  during  pregnancy,  and  became  dry  subsetjuently. 
The  resulting  softening  was  due  to  a  physiological  succulence  caused 
by  pregnancy.  Uo  recommended  the  employuicnt  of  cataplasms,  of 
inunctions,  and  of  hip-baths  as  mcMins  to  enhance  the  normal  process. 
To  aid  him  in  winning  converts  to  bis  doctrine  ho  associated  with  him 
the  eminent  physician  Uivi6re,  who  had  likewise  studied  the  physio- 
logical changes  at  the  joints  dne  to  pregnancy.  If,  said  Rivi4>re,  one 
flexes  during  labor  both  thighs  upon  the  abdomen,  and  at  the  same 
time  everts  them,  the  foetus  descends  with  each  pain,  owing  to  tho 
separation  at  the  symphysis.  Pina»ns  went  further,  and  said  one  might 
even  divide  the  symphysis  to  facilitate  difficult  labor,  and  quoted  (jaleo 
to  the  effect  that  the  contents  are  of  more  value  than  the  receptacle, 
and  that  one  ought  to  stretch  or  even  incise,  the  latter  in  the  intorest 

•  Prom   Dennis*   System  of  Surgery,  rol.   iii,  by   poniiiKsion  of  Mesers.  Lea 
Brolbers  &.  Co. 

f  For  th(wn  histiirirnl  ilftAilia  I  am  intlotited  l.o  thi>  n^rnnt  work  i^f  Frans  Luowto 
NsuuKaAceit,  Uutx:r  die  lt«tuibiliUlion  der  :^tiftmfugenLrpniiuiig.  Lei|Kjic,  1803. 
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of  the  former.  There  is  no  doubt,  says  Pinsens,  that  in  this  instance 
the  fantus  is  of  the  greater  importauce. 

Among  the  eminent  authorities  whom  we  find  later  en1i»tfirl  on  ttir 
side  of  the  doctrine  that  the  pelvic  dimensions  are  increased  as  a  con- 
sequence  of  pregnancy  and  hibor  may  be  mentioned  Sylviua,  F^rnd, 
Doleurye,  Uiolanus^  and  Morgiigni. 

As  a  fruit  of  these  studies  symphysiotomy  was  performed  as  a  sub- 
stitute for  the  Oitsarean  section  with  tlie  view  of  saving*  the  child  b? 
Jean  Claude  de  la  Courv^e  at  Warsaw  in  1685,  and  by  Plenck  lo  Ger- 
many  in  17fJ6,  upon  women  who  had  died  during  labor. 

But  as  a  means  to  facilitate  labor  on  the  living  subject  in  cases  of 
eontraclcd  pclvia  the  lirst  definite  proposition  came  from  Jean  Ubnh 
SigauU  in  1708,  while  he  was  a  student  of  medicine  in  Paris. 

The  Brst  actual  operation,  it  is  now  claimed,  was  performed  by 
Domenioo  Ferrara  in  1774,  in  tlie  Hospital  for  Incurables  in  Naples- 
Ferrara  had  studied  in  Paris  and  had  heard  of  SigaultV  proj)osilion  in 
1768.  The  case  ended  fatally,  but  it  pnssosses  a  special  interest  beoAQw 
it  wjis  in  the  same  hospital  tliat  a  century  later  Morisani  had  the  honor 
of  restoring  the  discredited  procedure  to  a  recognized  place  in  the 
practice  of  obstetrics. 

The  suggestion  to  employ  symphysiotomy  was  at  the  time  receivetl 
by  the  Paris  Academy  of  Medicine  with  scant  favor,  but  in  1777  SigaulL 
l)a<l  an  opportunity  to  subject  his  theoretical  views  to  a  practical  test 
The  patient,  Mme.  Souchot,  the  wife  of  a  soldier,  was  three  fe<*t  eight 
inches  liigh  and  thirty-nine  years  old.  The  pelvic  conjugate  waa 
estimated  at  two  inches  and  a  half.  8he  had  previously  been  confined 
four  times;  all  the  children  werc  born  dead.  In  the  third  pregnancy 
labor  was  induced  at  the  eighth  month,  but  the  birth  was  very  difficult, 
and  was  followed  by  prolapse  of  the  vagina.  lu  the  fourth  preguancT 
(1775)  SigauU,  desjmiring  of  obtaining  a  living  child,  wished  to  try 
symphysiotomy,  but  the  proposal  was  declined.  The  fifth  pregnancy 
occurred  in  1777.  T^abor  began  on  the  3()th  of  September.  The  head 
presentwl.  Meantime  the  patient  had  given  personal  thought  to  her 
C4ise.  She  was  most  anxious  for  a  living  child.  She  hiul  heard  of  an 
operation  performed  experimentiilly,  with  a  favorable  result,  upon  a 
parturient  sow  by  Camper,  one  of  the  greatest  authoritiea  of  bis  day. 
Sho  decidwl  therefore  to  submit  herself  to  the  novel  experiment.  She 
even  picked  the  necessary  lint,  and  cheered  her  despairing  busbaiut 
with  the  hope  of  a  living  child. 

The  operation  was  performed  on  the  night  of  Ootober  2d  by  the 
light  of  a  lump  lield  by  a  maid,  and  with  the  assistance  of  Alphonae 
Leroy,  the  future  hiatoriau  of  the  event.  Sigault  divided  the  symphy- 
sis with  an  ordinary  bistoury.  Tie  then  ruptured  the  membranes,  and, 
aided  by  fjeroy,  extracted  a  living  child  by  the  feet.  The  separntion  at 
the  symphysis  during  delivery  was  two  inches  and  a  half,  and  after  the 


birth  was  eight  Itnea.  The  hasmorrhage  was  trifling.  The  wound  was 
dressed  with  lint^  and  a  bandage  waa  applied  to  the  pelvis.  The  pa- 
tient had  no  fever,  and  nursed  her  chJUK  On  the  fourth  day  the  band- 
age was  removed,  aa  it  distreiaed  her;  the  bowels  moved  on  the  sev- 
enth day;  there  was  at  first  inconlincnce  of  urine  from  injury  to  the 
urethra,  but  this  gradually  di8api>eared.  On  the  fourteenth  day 
Mme.  Souchot  moved  without  assisUnce  from  one  bed  to  another; 
on  the  twenty-fifth  day  she  sat  up  in  bed,  and  on  the  forty-sixth  day 
she  went,  unaided,  but  wearing  a  bandage,  down  four  flighta  of  stAirs 
to  the  street  and  to  church.  Afterward  she  walked,  resting  on  hor 
husbaud^s  arm,  up  the  steps  to  the  lecture-rtKim  of  the  Faculty  of 
Medicine,  and  was  eraminefl  by  a  number  of  the  professors. 

Tho  operation  naturally  causetl  an  extraordinarj'  sensation.  The 
Faculty  of  Medicine  awarded  to  Sigault  a  silver  metial.*  Kntliusiastic 
ovations  were  prepared  in  his  honor,  and  he  was  regarded  as  a  bene- 
factor of  the  human  race.  But  the  triumph  was  of  short  duration. 
The  French  Academy  of  Surgery  under  the  lead  of  Baudeloct^ue  op- 
posed to  the  new  measure  a  most  determined  hostility.  The  ensuing 
cases  were  not  all  equally  successful.  It  is  not  now  easy  to  determine, 
amid  the  conflicting  statements  that  have  come  down  to  us,  the  exact 
tnith  as  to  the  issue  of  those  early  operations. 

SieboUl  was  successful  in  saving  the  mother  in  1778.  Sigault  oper- 
ated six  limes,  with  the  loss  of  one  mother  and  five  children.  I*roy  in 
four  upemtions  lost  oue  mother  and  one  child.  I>e  Cambon  in  four 
cases  lost  one  mother  and  two  children.  It  must  be  remembercfl  that 
at  tho  time  mentioned  Ciesarean  section,  the  rival  prooc<]ure,  was  in 
Paris  and  Vienna  nearly  uniformly  fatal. f  The  heavy  mortality 
among  the  children  was  probably  not  directly  connected  with  the  oi>er- 
aliun,  but  was  due  in  most  ca.se8  to  the  conditions  which  furnished  the 
indications  for  the  operation  or  to  delays  in  its  perfornian<'e. 

But  it  was  not  so  much  the  statistical  results  about  which  the  early 
combatants  were  concerned.  The  supporters  of  the  Ctesaivau  section 
maintained  that  in  the  cases  is  which  symphysiotomy  was  advocated  as 
a  substitute  for  tho  older  mcasuro  the  increase  of  space  obtained  by 
division  of  the  symphysis  was  not  sufficient  to  permit  the  extraction  of 
the  living  child,  except  with  the  infliction  of  dangerous  injuries  to  the 
saoro-iliac  articulations.  In  proof  of  this  Bandelocquo  demonstrated 
upon  the  cadaver  of  a  rliachitic  dwarf  that,  it  spite  of  symphysiotomy. 


•  "  Pour  r6compen!»cr  rinrentcur  d'une  d^couverto  si  utile  k  rbumanit^  on  fr-rmi 
graTer  uiir  im'daillo  on  son  boniidur  comme  tfmoignagc*  do  rNonnaismnce  ci  d'td- 
mi  nil  ion." 

t  BttucUin  in  187^  wmte  thai  thpn>  hml  not  boon  asuooessfid  oaae  in  Paris  iti 
rif^hty  ywirn.  Spurth,  U-furo  tho  upftrAmnco  of  Slnger^s  w<»n-known  work,  fount), 
in  looking  ovt<r  the  nnjonK  thnt  there  hnd  t>tM>n  no  recovery  from  tho  operalion  Jn 
Ihc  Vienna  lying-in  hu«pilal  during  the  prvscnl  century. 
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he  was  unable  to  procure  the  descent  of  the  head  into  tlie  polTia,  pTen 
with  powerful  traction  by  the  forceps.  When,  linally,  he  sui'ceiHleJ  by 
the  ouiployment  of  force  exerted  from  above,  combined  with  latrrai 
pressure  applied  to  the  chihrs  heiul,  rupture  of  the  pelvic  joints  fol- 
lowed. In  the  fatal  caaea  referred  to  which  occurred  in  the  practice  of 
Leroy,  of  Sigault,  and  of  Cambon  it  was  found  at  llic  pnst-mortem 
examination  that  the.  posterior  articuhitions  had  ruptured  and  were 
filled  with  puB.  However,  in  each  of  these  four  caitea  the  conjugate 
vera  was  less  than  two  inches  and  a  half — a  degree  of  pelvic  contrac- 
tion which  recent  symphysiotomists  roganl  as  coutraindicating  the 
0)>eration,  at  least  at  the  end  of  gestation. 

As  the  ontcome  of  his  experiments  Baudelocqne  concluded  that  svm- 
phyaiotomy  was  admissible  only  in  canes  wliere  the  conjugate  vera  wm 
not  less  than  two  inches  and  three  qnartei-s,  and  that  the  divergence 
of  the  pubic  bone  should  not  be  allowed  to  exceed  one  inch.* 

In  the  cases  of  apparent  success  Buudolocquo  alleged  that  the  oper- 
ation was  unnecessary,  and  that  Nature  or  the  force]>s  would  alone  tiare 
sufficed  to  achieve  the  desired  result.  It  was  of  course  natural  that  in 
those  tentative  days  the  after-effects  of  pnbtc  section  did  not  always 
correspond  to  the  expectations  of  its  advocates.  While  the  extent  of 
the  consecutive  injuries  was  doubtless  exaggerated  for  partisan  pur- 
poses, the  histories  reported  sufficed  to  throw  further  discredit  upon 
what  was  theoretically  pronounced  a  questionable  procedure. 

The  ontcome  of  the  controversy  was  so  complete  a  rictory  for  the 
Cfesarean  school  that  in  France,  England,  Germany,  and  Amfrica 
roost  writers  on  obstetrics  either  omitted  all  mention  of  symphysiotomy, 
or  referred  to  it  either  as  a  subject  for  invective  or  as  a  matter  of  his- 
torical interest. 

In  Italy  alone  symphysiotoniy  never  fell  into  complete  disfavor,  bot 
was  always  recoginze<l  as  an  admissible  measure  in  the  treiilmcntof 
contracted  pelves.  In  the  table  of  Neugebuuer,  compiled  from  the 
statistics  of  Morisani,  of  Harris,  and  of  Desforges,  of  tl»e  136  cast's 
known  to  have  been  operated  npon  between  the  years  1770  and  IhtWJ, 
56,  or  about  two  fifths  of  the  entire  number,  occurred  in  Italy.  Be- 
tween the  years  1615  and  1&41,  Qalbiati  operated  18  times.  The  re- 
sults in  Italy  were  indeed  not  particularly  satisfactory.  Thus  in  the 
5*i  cases  t%  mothers  were  known  to  have  recovered,  IS  were  reported  io 
have  ditnl,  and  in  16  the  issue  was  in  doubt;  10  of  the  children  were 
born  alive,  22  died,  and  in  18  cases  the  result  wus  uncertain. 

En  18G3,  Morisani,!  of  Naples,  published  a  memoir  on  the  pelvic 
contractions  and  the  indications  they  afford  at  the  time  of  birth,  in 

*  Vide  Die  SymphTseotnmic  und  ihro  wi^scnschiiflliche  Bo^Ondung,  von  Dr. 
Wedlk,  Arbeiion  ausder  Krtnlfflichen  Fraiienklinlk  im  Prosiion.  IHflli,  S.  3nnd  9. 

f  Vide  CARU80.  Contributo  alia  prntioa  delta  stiiQsiulouiia,  Auoali  di  Ostetricta 
c  Uinccologia,  April,  1802  (fout-note  No.  x). 
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which  he  endeavored  to  determine  by  experimenUi  on  tlie  cadaver  the 
mechauism  of  the  increase  of  the  diameters  of  the  superior  strait  after 
symphysiotomy,  and  the  average  iucreaso  obtained.  As  a  result  of 
these  investigations  he  was  convinced  that,  in  spite  of  the  ehi^sical  ob- 
jections to  the  operation,  the  gain  in  the  pelvic  space  wag  real,  and 
that,  within  certain  limits,  to  be  determined  by  clinical  experience,  the 
Loperation  was  reusonably  devoid  of  risk. 

Between  July  25,  1858,  and  February  4,  1865,  Harris  tells  us  there 
was  no  known  case  in  which  symphyuiotomy  was  emjjloyeil.  At  the 
latter  date  Professf)r  Bcllozi,  of  Bologna,  operated,  but  the  patient  suf- 
fered from  tnhcrcnloaiH,  and  died  twelve  days  afterward  from  pneu- 
monia. On  January  5,  18GC,  Morisani  i^rformed  his  first  operation. 
Both  mother  and  child  were  saved.  This  success  marked  the  begin- 
ning of  a  new  era. 

At  the  meeting  of  the  International  Medical  Congress  in  Ix)ndon 
in  1881,  Morisani  was  able  t<i  publish  50  operations  that  had  been  per- 
formed in  Naples  between  186fl  and  that  date,  with  the  saving  of  the 
lives  of  41  mothers  and  41  children.  It  seems  strange  now  to  recall 
the  slight  impression  these  results  then  niado,aud  yet  they  were  all  the 
more  remarkable  a^^  at  the  time  of  this  report  aseptic  methods  were 
sparingly  prmniced.  In  tlie  same  year  Novi,*  whose  name  stands 
hardly  second  to  that  of  Morisani  in  the  history  of  the  revival  of 
symphysiotomy,  publislied  au  important  memoir  on  the  same  subject 
of  a  statistical  and  clinical  nature.  In  1K8H,  Mangialli  f  in  Italy,  aud 
our  own  Ilarris.J  i"  t^o  memorable  pai>ers  strove  to  further  awaken 
general  intei-eat  in  what  they  regarded  as  a  coming  revolution.  Again, 
in  1880,  Morisani  made  a  report  of  the  cases  that  had  been  operated 
upon  in  Naples  between  1881  and  that  date.  They  were  18  in  num- 
ber. The  results  were  unfavorable  :  8  of  the  mothers  were  lost;  6  of 
the  children  were  born  dead.  The  contrast  between  this  lamentable 
outcome  and  the  brilliant  contemporaneous  re4mrd  of  the  Cu^sarean  sec- 
tion was  too  striking.     Outside  of  Italy  the  battle  was  regarded  as  lost. 

In  the  month  of  October,  18D1,  Spinelli  went,  ut  the  suggestion  of 
Morisani,  to  Vims  to  place  before  the  medical  profession  of  France  the 
most  recent  achievements  of  the  Neapolitan  school  in  symphysiotomy. 
Between  1888  and  1891  he  was  able  to  report  a  succession  of  24  cases, 
with  the  re<>overy  of  24  mothers  and  the  saving  of  23  children's  livea. 
In  a  lecture  *  delivere<l  before  the  assembled  Paris  accoucbears  he 

*  NoTi.  Jia  SinfifintomiA  refugiaU  presao  I«  Scuola  Nnpolptana.  Napoll,  188K 
t  Mamoui.ij,  Una  probablle  rcsiirrexione  nnl  campo  dell'  ostetrioia  uperslirft. 
knnalt  di  OstetriciiL,  ax,,  1883,  p.  A  (vitOi  Caruso). 

X  RoHKRT  P.  Harris,  A.  M^  M.  l).,Tlie  Itcvival  of  Symphysiotomy  iDltaljr, The 
Am.  Journ.  of  the  Mod.  Sciences.  Jun.,  1883. 

'  Spinelli,  Ijc?  rr5nl(at#  dc  In  Symphyscotomic  ADtiseptique  &  r£UH>le  obsiftri- 
ealo  do  Nuplcs,  Animles  de  Gyni^cologic,  TarU,  Jaarier,  1892. 
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demonstratwl  the  operation  upou  the  ciidaver.  TTo  tn«irht  that,  tlmnki 
to  syiiipbvsiotoniYi  a  full-term  child  can  be  extracted  in  a  i>elvis  lutas- 
nring  not  leas  than  two  inches  and  a  half  (sixty-Hve  millimetres),  and 
that  with  proper  antiseptic  precantions,  and  within  the  limits  iudic«t*d, 
the  c»peration  is  devoid  of  danger. 

Among  tho  first  to  accept  tlie  new  doctrine  was  i'inard,*  who  on 
Dtrccmber  7,  1891,  delivered  at  the  Baudelocquc  Mni.son  d'Aecooche- 
mentfi  a  lecture  in  which  ho  earneBtly  and  eloquently  defended  srm- 
phyRiotomy-  By  mejins  of  a  pelvic  section  he  ftiniiithed  a  most  strik- 
ing illustration  of  the  reality  of  tlie  pelvic  incrfjis**  oonsc(|ucnt  n[Km 
the  division  of  the  symphysis,  and  at  the  same  time  he  expressed  liis 
conviction  that  the  operation  was  not,  as  tlie  rule,  dilBcult  of  execution, 
and  that  it  could  be  performed  without  injuring  the  blwlder  or  the 
peritonieum.  On  February  4,  1892,  he  performed  liis  tirst  operation. 
which  ended  favoiably  both  for  the  mother  and  the  child. 

In  March,  189*^,  Charpeutier,  after  a  personal  visit  to  Naples  fur- 
nished to  the  French  Aojidomy  of  Me<licine  an  admirable  digest  of  the 
subJL'ct  which  had  a  widespread  circulation.  In  April,  (■arnsof  ctm- 
tribut^d  an  important  paper  conUiining  the  recent  Neapolitan  statis- 
ti<:a,  and  giving  practical  detjiils  concerning  the  indications,  the  meth- 
ods of  operation,  and  the  care  of  patients  after  tlie  operation.  Ilf 
declared  that  with  antiseptic  precautions  there  should  be  no  mortality 
from  section  of  the  symphysis,  and  that  in  the  case  of  a  fatal  result 
the  death  should  be  attributed  to  the  oiierator  rather  than  to  the  ojtera- 
tion. 

Finally,  general  interest  was  awakened  in  the  subject  in  America 
by  Harrises  I  article,  read  before  the  Gynaecological  Society  in  October, 
18i>l,and  through  the  publicationof  a  successful  case  by  Professor  Jew- 
ett,"  of  Brooklyn. 

Anatomy. — To  operate  intelligently  and  with  reasonable  assurance 
of  succusa  u  knowledge  of  the  anatomy  involved  becomes  a  matter  of 
prime  importance.  Fortunately,  following  the  visit  of  Spinelli  to 
France,  Faraboeiif,  w)io  Ixicamo  greatly  interested  in  the  rehabilitation 
of  Sigatilt's  work,  entered  enthusiastically  upon  the  labor  of  supple- 
menting the  defective  and  vague  teachings  of  the  ordinary  text-books 
by  clear  and  definite  descriptions  of  Uie  structures  involved.    The  beaa- 

*  PiNARD,  De  1&  Symphyseotoroie. 

f  F.  Caroso,  oonlnbuto  alia  pratica  della  NnfUiototnia,  Annali  di  Ostetriciat 
(linecologia. 

^  IIarri!*,  Tbi>  lU'tiuirluble  Results  of  Antiseptic  SymptiyFiotomy,  OynnoologioRl 
Tnne..  IH02. 

•  To  Professor  Jewett  bcloiiffs  the  honor  of  contribtitJng  the  fif^t  ptiblitthed  ewe 
of  symphysiotomy  in  America.  His  txire  date  of  .September  30,  1803,  but  tho  flrvt 
actual  cose  in  the  United  Siutefi,  according  to  Dr.  Harris  was  one  opemtrd  upon 
by  Dr.  Joel  0.  WUJiams  of  Dt-nisoii,  Texas,  in  1880.  Both  mother  and  child  are 
still  Living. 
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tiful  studies  of  the  eminent  Paris  professor  were  at  once  made  b_v  Pi- 
tmrd  and  Vurnicr  the  foundation  of  their  practice  in  tiie  Uopilal  Buude- 
locquo.  The  remarkable  triumphs  which  ensued  are  the  incentives 
which  prompt  me  oven  at  some  len^h  to  place  them  at  the  dis])osition 
of  the  Knglisli-reading  medical  public* 

One  of  the  lirst  rt^ults  of  substituting  observation  for  deductive  rea- 
Boning  was  to  demonstrate  that  Matthews  Duncan  was  incorrect  in 
maintaining  that  the  sacral  articululiou  slopes  backward  and  inward  in 
the  direction  ofthe  median  line,  and  that  the  fact  that  the  sacrum  does 
nut  under  pressure  drop  from  the  arch  is  due  to  the  sacro-aciatic  liga- 
menta  which  hold  it  in  jwaitiou  as  part  of  the  bony  ring.     On  the  cou- 


Fio  «n  — Tnuimrprw  pplvt.         ■*   >-  -■  ;ir  Ihe  Kiipfriin-  flrnlt,  jmhtc  bonM  Mfuinibsl  hrftflnaw"!! 
bfvAtlth     rxprritiR'ni  ',  showiDg  that  th*"  WU.T11111  imitnlly  f'Trtm  «  kt-y  i-i  Ih«* 

prlvit:  ft.r(!li,  NDil  lit  ti<  '  '  III  plaif  )>y  llii*  litritini*i)L«.     IT  a  InneltiiillniL]  M>i-ti-<ii  lie 

mfttb'  thn>ue))  th»*  ftOi-iuMi  m  h'-ni  <>r  Dk'  limnniliu.  Itir*  m«i*ct4^l  imrtinii  rfinaliiK  «i<lldlj'  iit 
m(tu  tiottl  Ji  «itutl(]f*rmbl«  dr>KTtN*  oT  piiblr  M'twratlnn  luii  befii  <>ffc>ct«4.    (Ftirftbarur.) 

trary,  a  scries  of  sections  throiij;h  the  saero-iliac  arlicnhitions  at  differ- 
ent points,  made  parallel  to  the  pplvic  brim,  aufH(»ed  to  dcnmnstnite 
tluit  the  shape  of  tlie  sjicral  articular  surface  is  such  that  the  sjicrum, 
in  its  insertion  between  the  ilia,  in  reality  forms  a  keystone  to  the  |h'1- 
vic  arch.  In  a  fltriking  experiment  (Fig.  2.'J3)  Karabwuf  has  shown 
that  if  a  front^il  section  of  the  sacrum  be  made  from  aliove  downwanl 
nnd  in  front  of  the  lipramcntons  attjichmcnts,  the  anterior  so^rmcnt,  so 
Jong  us  the  pelvic  rinjc  is  closetl,  is  held  lightly  in  place  by  the  iliac 

*ThA  priviluffc  U>  ukc  the  nccompnnying  iUuittratlons,  which  have  been  to  mn 
tnTfthifthlo  in  fiturlring  the  opvrmtion  of  sympbyttiotomy,  I  owe  to  Lhe  coart4esy  of 
ProfoAsor  l''amtM£Uf. 


720 


APPENDIX. 


>'ia.  234.— Ride  vtpw  nf  th'>  Kaemm  ft  an  adult  ukI  of  that  of  n  r'^ntiK  chllrl.    In  lite  1ui«r  I 
GWrtaJ  purUuQS  wbicb  orv  to  form  tbt*  nurlvU;  arv  imbeiJtU-tl  Ui  Uw  cartltaMEe. 


I  alone.  The  loss  of  tlie  support  due  to  this  pressure  roust  be 
Lome  in  mind  after  division  of  the  symphvBis  and  in  casea  where, after 
symphygiotomy,  the  pubic  union  remains  inconip!«to. 

The  ligaments  by  which  the  fasteuiog  of  the  pelvic  bones  is  eecared 
poateriorly  are  short,  strong,  and  inelastic.  They  run  for  the  most  part 
in  a  transverse  direction.  Passing  from  above  downward,  the  first  in 
order  is  the  ilio-lumbar,  which  extends  from  the  transverse  process  of 
the  lower  lumbar  vertebra  outward  and  backward  and  ii  inserted  into 


Pio  zn     Th'*  hf>Unw  nf  th^  KiirtniUr  mirfar^  N  npen  to  follow  In  n  rtrrlf -  tlM>  renter  of  whUh  hi 

HiLiiolMl  At  ttif  nryr  ttitM>r<-i)tiim  t.-o->]Ukr!t(iim.  ntid  If*  Inillt^tMl  In  >ilai'k      In  fr»-ith  ipui  IllH— 
niitnY  ni>r>^u«  ticiuill*'^  fuiM  frorn  ih"  tubvriwity  uf  Uw  Uluiii  to  Utv  Julut,  turniiug  Urp  Uc^ 


the  iliac  crest.  It  fulfills  the  function  of  hindering  the  disposition  of 
the  last  lumbar  vertebra  to  glide  forward  over  the  inclined  plane  of  the 
bttJie  of  the  sacrum.  The  most  imjiortant  bands  traverse  the  aacro- 
ilia<;  articulation.     They  aro  arranged  in  three  groups: 

f'irst.  A  ligament  passes  from  the  transverse  process  of  the  sacrum 
acrosa  the  upper  border  of  the  auricular  enrfaoe  to  the  Inberoeity  of  the 
ilinm,  not  far  from  the  iliac  crest 

Second,  Below  the  above  the  sacral  surface  offers  a  number  of 
tuberosities  formed  during  the  developmental  period  by  the  fusion  of 
the  sacral  imnsrersc  processes,  and  by  the  junction  of  the  sacral  vt^rte- 
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brie.  Euch  process  separates  into  an  ascending  and  descending  branch, 
which  unites  with  corresponding  branches  above  and  below  to  ciTcom- 
scribe  the  sucrul  foramina.  The  tuberosity  thus  formed  at  the  Uoua 
transversa  betuceu  the  fir'st  and  second  sacral  vertebrae  is  sitnated  il« 
point  near  the  middle  of  the  auricular  surface.  It  looks  upward,  oal- 
ward,  and  backward,  uud  furuishes  attachmeuta  to  a  great  nnniber  of 


7 


Wn.  S98.~lAtertil  rlBw  of  Mtcrum :  t,  the  flntt  uural  traa«ver8«  pmc^M :  1, «.  um)  S,  the  totwr 
oula  cnnJiiKntA.  T)ie  Hno  A  rpprMirntK  the  axis  ubout  which  th^  ilium  turns  mttrr  synpJV^ 
lotomy     Tht4  Una  d  reproMiita  tli«  ]>lauL-  of  tbe  superior  xt-raiL 

bands  (the  ligamentum  vagum),  varying  in  size,  in  thickness,  and  in 
direction,  which  are  distributed  to  a  pyramidal  eminence  ou  the  inner 
surface  of  the  iSi:io  tuberosity. 

TItirti.  The  tuberosity  between  the  second  and  third  vertebrfle  cor- 
responds to  the  lower  border  of  the  auricular  surface.  It  looks  toward 
the  internal  surface  of  the  posterior  superior  spinous  process,  to  which 
it  is  attached  by  a  short,  tiiick  ligament  named  by  Farabueuf  the  liga- 
ment of  Zagiass. 

Each  auricular  surface  forms  the  arc  of  a  circle  boUowod  upon  the 
Bacral  and  in  relief  upon  the  iliac  side.  The  smooth  surfaces  of  the 
articulatinns  covered  with  cartihige  permit  a  restricted  movement  of 
rotation  (Fig.  234).  The  center  around  which  this  movement  takes 
place  is  situated  in  the  vicinity  of  the  first  sacrul  tuberosity,  the  liga- 
ments at  which  point  have,  in  consequence,  sometimes  been  termed 
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OlinicuIIy,  similar  conditions  may  be  produced  in  the  recnnibeni 
pOfltnre  by  ucting  upon  the  ilia  (the  long  arms  of  the  lever).  Thiu, 
by  flexing  the  thighs  so  as  to  touch  the  chest  the  ilia  are  rotated  up- 
ward and  the  conjugate  is  shortened,  or  by  placing  the  patient  with 
the  hips  at  the  edge  of  the  bed  or  table,  and  with  the  thigha  hanging 


/^' 
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Pia.  %tf.— With  the  ri^ht  thlch  brM  forcibly  En  flexion  kdiI  Ailrtuotlon.  lh«  riKht  lUiun  it  aul* 
foKt  to  the  sacrum.  Br  the  abductioD  of  the  Irft  leg  tlie  liiaJuacUua  of  1«(|  Hkcn>||lac  anioi- 
l«Uoa  Ifl  then  kcixnnpl^Ml. 

downward  (Walcher'a  position),  tlie  ilia  are  made  to  move  in  an  oppo- 
site direction.  As  the  pubis  rotates  in  the  direction  of  the  coccyi  the 
antero-posterior  diameter  of  the  brim  is  lengthened,  with  a  correspond- 
ing diminution  in  that  of  the  excAvation  and  of  the  outlet.  The  dis- 
placement communicated  to  the  pubic  end  of  the  lever  by  these  methods 
amounts  to  very  nearly  an  inch,  while  that  at  the  sacro-iliac  joint  bardr 
equals  one  fourth  of  that  amount.*  The  actual  gain  to  be  derived  from 
position,  therefore,  FarabiPuf  regards  as  insignificant,  and  vet  when 
dealing  with  the  contracted  pelvis  previous  to  engagement  the  fimalleat 
increase  at  the  superior  strait  is  deemed  precious  by  the  bedside  at- 
tendant. 

After  section  of  the  symphyses  each  lateral  wall  of  the  pelvic  ei".**- 
vation  turns  outward,  as  upon  a  hinge,  around  tlje  sacrum.  The  axis 
of  this  movement  descends  obliquely  downward  (Fig.  23fi)  and  somr 
what  inward  in  a  line  touching  the  npper  and  lower  cornna  oi  thr 
auricular  surfaces.  Tha  posterior  ilio-transverse  ligaments  as  a  whole 
are  not  alfected  by  the  separation  of  the  pnbic  bone.    Only  a  few  fiben 

•  The  mnvpTnent  at  the  pubis  FarnTwnf  t'^lim(il<?s  apprnximittrlyat  twoolf  mil* 
hnictrcs,  uid  that  at  tho  saoro-iliuu  pvint  at  about  flt'o  roiUimctns. 
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of  the  ligAmentum  vagum  situated  in  front  of  the  axis  are  put  npon 
the  stretch,  und  tlie  exercise  of  a  little  force  may  be  required  to  com- 
plete their  rupture. 

The  fibers  of  the  periosteum  which  constitute  the  anterior  eacro- 
iliac  ligaments  are  the  first  to  feel  the  ctToct  of  the  disjunction  at  tlie 
pubis,  especially  those  fibers  which  are  farthest  removed  from  the  axia 
— t.  e.,  from  the  coruua  of  the  uurionlar  surfaces ;  the  separation  be- 
gins, therefore,  at  the  linea  inuomiuata,  and  theuco  patitses  a  short 
distance  outwnrd.*  It  is  coutined  to  the  ilia  alone.  Above  and  below 
it  is  limited  to  the  vicinity  of  the  extremities  of  the  articulation  (Fig. 
237).  The  stripping  up  of  the  periosteum  may,  however,  be  increased 
if  at  the  beginning  of  rotation  a  tuberosity  of  the  ilium  upon  either 
side  cornea  into  contact  with  a  bony  projection  upon  the  sacrum. 

Experience  shows  that  tlie  pubic  bones  as  they  separate  follow  rery 
nearly  the  phme  of  the  superior  strait.  The  sacro-pubic  distance  is 
increased  until  a  j>oiut  opposite  the  sacro-iliac  joint  is  reached.    As  the 


Fm.  9W.— Symmrtrlc  reparation  afu^r  nyni^yiiotomr-  Thf  narm-puhlc  fllffvKv  is  Incrciiod 
by  thr  oiilward  rofaulon  of  the  iltAC  The  chief  jtnln  in  iluc,  howfVf r.  lo  th*-  pfvJ<>ction  of 
Ihf  (MirM-lAl  IXMVbelweeo  Uiu  fnibte  botws.  WtM-rt  ih«>  M>i)Araili'>n  nf  t)i«*  lultvr  ttiuob  J| 
inches,  ihf  available  iit«ro  posterior  sjmuw  it  auj^iiiratrd  hy  umrv  Uian  aa  Incb. 

axis  of  this  rotation  has  an  oblique  direction,  a  marked  descent  of  the 
pubic  extremities  results.  To  use  a  familiar  illustration  of  Faraboeuf, 
the  movement  is  like  that  of  the  door  of  a  street  lamp  upon  hinges 
attached  to  a  sloping  side.  An  asymmetrical  separation  at  the  sacro- 
iliac articulations  is  indicated  when  the  lateral  halves  of  the  pelvis 
occupy  different  planes.     An  exaggerated  difference  of  level  iu  the 

•  "A  fcwcentlmclre3"{Farabopuf). 


726 


APPRNDIX. 


pubic  bones,  at  times  amounting  to  an  inch  and  a  half,  may  be  pro- 
duced by  forcibly  fluxing  one  limb  while  the  other  remains  extended. 

The  weight  of  the  flexed  thighs  in  abduction  BufTices  ordinarily  to 
so  far  overcome  the  resistanco  oiTered  by  the  sacro-iliac  fastenings  as  to 
permit  a  separation  of  an  inch  at  the  pubis.  Beyond  that  point  a  c«r- 
tain  amount  of  force  may  be  requisite  to  strip  up  the  periosteum  and 
to  rupture  the  fibers  of  the  ligameutnm  vagiun,  which  are  situated  in 
front  of  the  axis  of  iliac  rotation.  If  by  mischance  the  outward  pressure 
applied  to  the  knees,  by  means  of  which  the  sacro-iliac  separation  is 
produced,  acts  unequally  upon  the  two  sides,  further  separation  npon 
the  side  wliere  it  is  already  sutlicient  may  be  arrested  by  forcible  adduc- 
tion and  flexion  of  the  thigh  (Fig.  238).  This  manoeuvre  reapplies  the 
ilium  to  the  sacrum,  and  enables  the  operator  to  employ  forcible  abduc- 
tion upon  the  other  knee  until  a  symmetrical  scparution  has  boou 
attained. 

The  advantages  to  be  won  from  symphysiotomy  arc  derived  from 
three  sources: 

First.  The  increase  of  the  sacro-pubic  distance.  In  a  pelvis  m«A»> 
uring  two  and  a  half  inches  in  the  conjugate  the  gain,  according  to  the 
measurements  of  Farabtenf,  when  the  separation  of  the  pubic  bone« 
(Fig.  ^3U)  amounts  to  two  and  a  quarter  to  two  aud  throe  quarter 
inches,  is  very  nearly  a  half  inch. 

Se4:07id.  In  the  engagement  and  descent  of  the  head  a  scgmcut  tif 
the  latter  occupies  the  space  between  the  separated  pubic  bones.  The 
resultant  gain  is  dependent  upon  the  width  of  the  gap  aud  iho  convex- 
ity  of  the  child's  head.  FaraboGuf  estimates  this  roughly,  with  the  an- 
terior i)arietjil  boss  occupying  an  interval  measuring  from  two  to  two 
and  a  quarter  inches^  at  three  quarters  of  an  inch. 

The  advantage  from  those  two  sources,  therefore,  should  be  placed 
at  very  nearly  an  inch  and  a  quarter.* 

Third.  The  forced  extension  of  the  thighs  adds  a  few  lines  to  ibe 
superior  strait,  but  this  adilition  is  at  the  oxiiense  of  the  pelvic  cavity. 
In  estimating  the  justifiability  of  symphysiotomy,  therefore,  it  is  nec»' 
sary  for  thia  reason  to  take  into  account  not  only  the  size  of  the  conja- 
gate,  but  the  curve  of  the  sacrum,  and  the  distance  between  inter- 
mediate points  situated  upon  the  inner  surface  of  the  pubis  and  of  tlie 
sacrum. 

In  the  ordinary  flattened  pelvis  after  sectiou  tlio  spontaneous  sepa- 
ration of  a  few  lines  which  ensues  is  followc<l  by  the  descent  of  tbe 
posterior  frontal  bone  and  ear,  due  to  the  sinking  of  the  pubis,  ujwn 
which  the  anterior  frontal  bono  rests.  With  forced  separation  the 
latter  sinks  to  the  level  of  the  boss,  and  the  posterior  ear  descends 


*  In  minor  degrees  of  pclvlo  contraction  tb«  relative  advantage  is  slightly  le 
ened. 
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beneath  the  promontory,  to  which  the  posterior  frontal  bone  is  ap- 
plifW,  Eugrtgoment  is  then  accomplished  by  the  rotatiou  of  the  head 
around  tlie  proraoutory,  by  means  of  which  iho  cnlranco  of  the  an- 
terior cranial  surface  into  the  pelvic  ciivity  ia  effected.  But  this 
mechanism  i»  dependent  upon  a  suniciency  of  the  sacral  curve.* 

It  ia  important,  furthermore,  to  remember  that  in  caaCA  where  the 


FlO.  ttn     Hhnvrtni;  thr  fiudnn  nt  thr  Wffn- 
in4*iitUTn   arcualum  and  ttu*  (Ibruus 


Fin  :J4l.-Tb«iiectioa  U  made  s  llltlf  b» 
luK  th<*  iiP|N*r  bonkr.  uh)  <lisplAf»  Uu* 
bony  vpl{>i)j-Bl)i  OD  each  Mdv. 


adjustment  of  the  head  to  the  pcWic  space  is  closo  the  entrance  of  the 
heatl  ut  the  brim  may  bu  facilitated  by  the  backward  rotation  of  the 
pmnioiitory  produced  by  the  extension  of  the  thighs.  Ot>  the  other 
hand^  when  the  engagement  is  interfered  with  by  the  contact  of  the 
posterior  parietal  surface  with  the  eacrum,  a  utilizable  gain  in  the  me- 
dian pelvic  diameter  may  be  realized  by  the  movement  of  counter- 
rotation  produced  by  flexing  the  thighs  and  lifting  the  extremitiea  of 
the  pubic  bones. 

Finally,  it  should  be  remembered  that  the  increaao  of  space  result- 


K'>, 


VtSi  MC— Tran«v(<rnp  »n()  nfcitla)  M^lonR  tbrmieh  Ihr  Nvrnphyciv  nf  s  f'^inC  wuDian  Thv 
|KM*f  l»r  riilK'*  is  Khnrt.  hii(  the  p«>r(nin4<iim  Ik  litorairy  (Mtdwd  wltb  bunilW*  of  flbro-cwtft- 
Uffv,  punniiDg  for  the  nicwt  poK  a  boiicoot«l  dlTMlloD. 

ing  from  symphysiotomy  is  not  confined  to  the  antero-postcrior  diame- 
ter, but  extends  to  all  thi^  dimensions  of  the  pelvis. 

The  Symphysis. — The  bones  of  the  pubis  are  connected  by  a  plug 

•  Fiinib<i'tif  p-^timules  thiit  in  a  pfUU  mrnsiinng  two  nnd  n  hiilf  incliM  (sixty 
iDiltimetri'M  )intiTn«[niKt«rinrly  Uu-  rxtmrlion  of  the  child  after  symphj-.-iiotoniy  be- 
eomea  ^itrpindy  tlifTt(?iiIt.  wlicro  llif  miHlinn  polric  dJAmeter  is  not  ttiree  to  four 
flfthg  of  n.n  inrh  (MU'cu  to  twenty  milliiuctrcs)  longer  than  at  the  brim. 


p 


Tn.  Mil— TruuTerae  nectlan  of  Ui«  external  K«>ii[taJ  onrnna  of  thi*  wtannn  eU]/»  to  tbr  lawrr 
anterior  surf  ace  of  tbejpabeR  aod  syrDphjtiJi ;  d,  l[iiu-rlioni>  of  the  rvcll  niu)ti'l<-«  ;  ji,  Iiw- 
doo  of  mramiilalbt.  The  clltorbi  ouT  tts  auspemirto*  li^iuiirnt  liarr  brvn  cut  a«f  kv  th*- 
foMta.  aud  the  lonKlt^i'tinal  Xtramcnt*  are  ezpoa^d  ;  thi-  rami  of  Uic  clilurls  arv  cut  aiXua. 
and  the  opening  t>eueatti  the  sytnph^U)!  ia  brou^t  tnui  view, 

The  cartilage  which  serves  for  their  growth  and  nonrisbment  is  thick 
aud  hyaliue.  After  puberty,  however,  there  forms  in  the  cartilage  nt 
a  point  which  is  destined  later  to  become  the  angle  of  the  pubia  t  bony 
process  which  gradually  extends  to  the  upper  border  of  the  pubic  body, 
to  its  anterior  surface,  aud  to  the  surface  of  the  syniphyaia  itself. 


Am  a  consequence  of  the  tardy  growth  of  this  proceaa  it  is  practi- 
^l)le,  in  a  parturient  woman  under  twenty,  to  make  an  incision  either 
dirtN:;tly  in  the  median  line  or  a  third  of  an  inch  to  the  side  of  the 
median  lino  in  the  hyaline  cartilage,  which  still  separates  the  rounded 
epiphysis  from  the  pubic  border.  At  a  later  period,  after  the  union  of 
the  epiphysis  and  the  body  is  completed,  the  bony  surfaces  are  no 
longer  rounded,  but  are  uneven  and  traversed  by  grooves  and  ridges. 
These,  though  the  intervening  space  is  in  reality  ample,  have  a  tend- 
ency to  catch  the  knife  of  the  unwary  operator,  and  thus  to  give  rise  to 
fables  regarding  the  bony  anchylosis  of  the  symphysis  during  the  child- 
-bearing period. 

The  solidity  of  the  pelvis  is  due  not  so  much  to  the  fibro-cardlage 


FKt- 944.— Xadlan  MCtloD  Uimiiirh  tlic  flhro-cartlbfcinotifi  plus  betwcm  the  pubic  boocL  The 
Bbro-toDdlooM  oowrtnK  iAlhin  tii>btru1.  whrr'-  iw»  niihjAceiil  iiTnovU]  cftrlllefl  may  be  do- 
Uopd— tMck  abon?  at  thv  altachttiirut  c(  Urn  afliuinlculum  (at  nnd  in  fnmt  at  tbe  iuaertlon  of 
tb«  rtK'tl  tDi  And  pyraroldaJl  {p)  miMolw  ;  rery  tblck  b«loir  wberv  It  forms  Uw  Ugamentum 
arcuatum. 


at  the  pubic  articulation  as  to  the  glistening  pearly  fibers  by  which  the 
cartilage  is  enveloped  and  re-en  forced. 

Upon  the  posterior  surface  the  prominence  which  marks  the  line  of 
bony  union  between  the  pubic  bones  is  covered  by  the  periosteum. 
This  latter,  at  the  upper  portion  of  the  symphysis  behind  the  recti 
muscles,  is  strengthened  by  the  access  of  fibers  from  distant  source*, 
as,  for  instance,  from  those  which  border  the  pubic  crests.  Below, 
beneath  the  pubic  arch,  it  forms  the  ligameutum  arcuatum.  Ante- 
riorly the  symphysis  is  increased  in  thickness  by  the  accession  of  a  vast 
nnmber  of  tendinous  elements  which  intercross  at  the  median  line. 

When  an  incision  is  made  through  the  adipose  tiRsue  of  the  mons 
veneris,  and  the  divided  surfaces  are  drawn  well  apart,  the  operator 
exposes  laterally  the  atlar*.hmentd  of  the  muscles  of  the  thigh  to  the 
)Dy  ridges  which  border  the  symphyseal  space.     Overlying  these  aro 


rifil  rasi'ia.    Ttn>  U-fl  rniriiiiiof  Hie  t-lllnriK  hiw  IxTn  ili-laetK^  frnm  tin 

th4*  riirht..    Till' li-rr  hiilh  hrt^  t)«'n  petnoved     Ttw  rxci«-J.'ti  of  tin- It-ft  J.n  ryl 

tltfiinn*rkT  lirlnjfM  into  vi.'w.  I^'in-aih  tlie  aroh.  the  PfHiiUir  Invfr  fn  Whi.-Ii  iijv  l.^iilcil  tbf 
vciiw  of  tlip  m-i'k  of  itw*  bliulder.  of  the  urwtliro.  mail  of  Hit*  fliloriiL 

maximum  width  and  depth  on  a  line  with  the  arch,  may  be  fell  by  the 
finger. 

The  flattened  tendon  of  each  rectus  muscle  is  attached  to  tbe  an- 
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tcrior  snrfac«  of  the  pubis  below  the  upper  border.  This  distance  is 
grentest  at  the  median  lino,  where  it  may  reach  a  half  inch  or  more. 
The  toudou  is  covered  by  the  pymmidal  muscle.  The  external  hulf  is 
flat,  and  is  attached  in  front  of  the  upper  border  of  the  pubis  U|)on  its 
own  side.  The  inner  bulf  passes  downward  for  a  somewhat  greater 
distance  without  fusing  with  the  fascial  covering  of  the  symphysis.  It 
then  begins  wholly  or  in  part  to  adhere  aud  to  iulercro^  with  the  ten- 
don of  the  opjwsite  aide.  At  n  lower  point  jt«  fibers  separate  aud  be- 
come interwoven  with  the  transverse  fibers  of  the  underlying  tendi- 
nous structures,  and  finally  descend  to  form  insertions  en  erfiehn  into 
the  bony  ridge  opposite  the  side  from  which  they  had  their  origin. 

When  the  recti  are  separated  there  is  often  found  beneath  a  little 
fat  a  small  triangular  body,  the  adminiculum,  attached  by  its  base  to 
the  upper  border  of  the  symphysis  and  of  the  pubic  bones.  Its  apex  is 
confounded  with  the  linea  alba.  It  receives  fasciculi  from  the  recti 
muscles,  to  which  it  serves  us  a  tendon,  lia  baao  is  riddled  by  smalt 
perforating  vessels.  This  body  may  furnish  a  certain  aniouut  of  re- 
sistance when  an  attempt  is  made  to  ptua  the  finger  behind  the  sym- 
physis. 

After  section  of  the  mons  veneris  the  operator  has  therefore  to  cut 
through — 

1.  The  fibro-tendinous  coating  (perichondrium),  anteriorly  thick 
and  complex  in  structure,  posteriorly  composed  of  periosteum  alone. 
The  latter  ia  thick  in  its  upper  portion.  It  can  be  reached  only  by  di- 
viding the  space  l>ctween  the  recti  muscles  aud  the  linea  alba  and  after 
breaking  through  the  adminiculum. 

3.  The  fibru-cartiluginoue  plug,  thick  above  and  below  and  in 
front,  where  it  is,  for  the  most  part,  confounded  with  the  perichon- 
drium ;  behind  it  is  narrowed  by  the  approximation  of  the  pubio 
bones. 

The  Rehfiofts  of  the  St/itiphijfii;s  to  the  Adjacent  Pelvic  Organs. — 
It  will  be  remembered  that  in  ordinary  labor  the  head,  in  its  transit 
through  the  parturient  canal,  stretches  the  levator  and  pushes  back 
the  coccyx,  and,  as  it  passes  through  the  vulvo-vaginal  outlet,  forcibly 
dilates  the  ischiatic  layers  of  the  perineal  fascia.  But  after  symphysi- 
otomy the  head  moves  forward  to  profit  by  the  gap  in  tlie  bony  ring. 
A  strain  is  thereby  placed  upon  the  anterior  vaginal  wall,  which,  unless 
met  by  some  counter-support,  may  endanger  its  integrity.  Below,  at 
the  vulva,  the  separation  of  the  bones  is  limited  somewhat  by  the  crura 
of  the  clitoris,  by  the  fa.*(cia  in  front  of  the  urethra,  aud  perhaps  by  the 
pubic  attachments  of  the  bladder.  When  the  tension  to  which  these 
structures  are  exposed  becomej*  excessive,  they  are  liable  to  give  way, 
and  an  extensive  laceration  of  the  vagina  to  the  side  of  the  urethra 
may  ensue.  For  this  reason  a  careful  watch  should  be  kept  upon  the 
space  between  the  pubic  bones,  and,  cither  by  the  hands  of  assistants 
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or  by  instrumental  meane,  the  gap  should  not  be  allowed  to  exceed  the 
narrowest  limits  rendered  necessary  for  the  passage  of  the  child. 

Tlie  crum  of  the  clitoris  are  solidly  attached  to  the  inner  surfocft 
of  the  ischio-pubic  rami,  and  are  adherent  to  the  lower  layer  of  the 
pelvic  Qoor,  across  which  are  distributed  the  terminal  branches  of  the 
pubic  artery — viz.,  the  arteries  of  the  corpora  cavernosa,  the  urethral 
artery,  and  the  dorsal  of  the  clitoris,  all  vessels  of  insigniBcant  da& 


^ 


:  '«\\1 


A' 


y  ■ 


Fio.  S-IA.— The  TMMlkapoathp  pelvic  Riirfnoe  nf  thfi  Byniph^fitK!  <!.  !•- Ihr  &rterW*' 

ftkiiu.-  haye  been  preaerned  :  on  tin-  riirht  nl.i.*  hoth  vfjiis  uml  ftri-  :  ".    Ttx^bUil- 

d«r  is  drawn  ilmniWKnl  by  two  biMikK.  piittitiK  ^\"  piitK>-v<^ieal  li~  <>'!•*•  ttrHchon 

eacli  Kkle  of  the  nivdian  fctfaft,  into  which  iiciictnite  Ibe  two  ftutrrj'jr  reMcml  %nery*. 
brancbtw  of  th?  pudic  uxtexj. 

The  cavernous  tissues  are  enveloped  in  a  Bbroaa  sheath  which  is  re- 
duced to  a  minimal  thickness  at  the  long  and  narrow  point  of  contact 
between  the  crura  and  the  pubic  arcli,  where,  indeed,  the  nlbugio^  is 
apparently  replaced  by  the  periosteum.  The  adhesions  of  the  fibrons 
sheaths  to  the  periosteum  are  very  firm,  and  extend  upward  to  a  vari- 
able extent  alung  the  ridges  which  serve  as  the  points  of  insertion  to 


the  ftdiluotor  muscles.  In  the  fossa  between  the  ridges  the  clitoris  is 
free.  The  crura  ascend  and  unit©  to  form  the  body  at  a  variable 
height,  sometimes  on  a  level  with  the  arch,  sometimoa  above  the  mid- 
dle of  iho  svmpliysis. 

When  an  incision  is  made  at  the  mon»  veneris  and  the  divided  tis- 
sues are  drawn  wiill  to  the  side  by  retractors,  the  aggregation  of  lamellae 
and  of  tilaments  known  as  the  median  suspensory  ligament  of  the  cU- 


Fio.  W7,— ABt*nnciwrf»cwnf  inflntt^  blsrMw,  iihoitlnE  tb*  flttrwil.  (Iip  cuvrnioiM*.  Ill*  urotlirRl. 
•l»*l  Anterior *«*?fil  vpin*.  hrarnl)..M  nf  >},¥>  InU-rnal  [millc,  Tht-  pin  irnlu-»l.i>  tin-  <IUlihnK 
Hon  Umwiwu  tb«  two  ourn-ntji  -tIz  .  tlit-  upjier  pclvtr,  aboT«  th<t  Wvalor  siii,  atwl  tiur  towtv 
prrftMnU.  on  tb«  uro-geoltal  tpt^rlnmli  floor. 


tons  is  exposed  to  view.  These  are  Jnaerted  into  the  dorsnra  of  the 
clitoris  and  into  the  nnattached  portions  of  the  crnni.  The  clitoris 
and  the  susj^nsory  ligament  occupy  tlie  symphyeeal  foswa.  which,  at  its 
base  above  the  pubic  arch,  measures  about  three  quarters  of  an  inch  in 
width. 
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If  the  fluspensory  ligament  is  cut  across,  and  the  clitoris  is  drawn 
downward,  the  pubic  arch  is  exposed. 

The  vessels  are  imbedded  in  a  fibro-cellular  covering,  by  nieaua  of 
which  the  vesical  veins  are  applied  to  the  bladder,  tho  urethral  to  the 
urethra,  and  the  dorsal  to  the  clitoris.  These  vessels  therefore  accom- 
pany these  organs  wlien  the  latter  arc  detached  from  the  pubis. 

The  veins  upon  the  iuuer  pubic  surfucu,  though  ton  to  twenty  times 
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Piu.  MS.— Ttie  flepunitnl  pubic  bones,  showing  Tid iw  brhtml  vtvk^s^  and  Tetiu  of  the  I 

larger,  can  distribute  only  the  blood  received  from  the  arteries.  When 
the  venous  circulation  has  been  impeded  by  labor,  pubic  section  may 
be  therefore  attended  temporarily  by  the  outflow  of  the  imprisoneii 
blood,  but  tho  apparent  haemorrhage  is  readily  controlled  by  the  tam- 
pon. After  the  veins  are  once  emptied  they  can  only  convey  the  blood 
carried  to  them  by  the  arteries. 
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vessels  in  tho  fibro-cartilago  of  tlie  eympli 


In  the 


There  are 

periosteal  covering  there  are  only  capillaries.  Up(»n  the  posterior  sur- 
face of  the  pubic  bones  the  vessels  are  small  and  need  not  occuiiiou  con- 
cern to  the  operator. 

The  pabis  is  about  two  iuchcs  iu  height.  The  tliickuess  is  very 
nearly  an  inch  wfaea  the  posterior  eminence  which  marks  the  line  of 
union  of  the  pubic  bones  is  pronounced  (Fig.  242).  The  eminence  is 
niost  marked  near  tho  center,  and  dimiuifihcs  toward  tho  upper  and 
lover  borders.  At  tho  latter  points,  indeed,  tho  feeling  coniniiiuictited 
to  the  finger  when  introduced  from  the  front  is  rather  that  of  a  de- 
pression. 

Operation.— The  oi>orative  methods  employed  in  pubic  section  vary, 
for  the  most  part,  in  minor  details.  The  results  obuiined  by  Moriaaui 
and  the  Italian  school  place  their  rules  of  procedure  iu  the  front  rank 
as  regards  importance.  To  avoid  confusion,  however,  I  have  thonglit  it 
Iwst  to  lay  es]iecial  stre-as  upon  the  scheme  formulated  by  Karabu;uf 
and  based  upon  his  careful  anatomical  investigations.  It  differs 
chiefly  in  precision  from  that  devised  by  the  Neapolitan  school.  It 
leaves  nothing  to  chance,  but  serves  at  each  step  as  a  guide  and  a 
warning.  Moreover,  its  value  has  been  amply  sustained  by  the  clinical 
experiences  of  Piuard  and  of  Varuier  at  the  H6pital  Haudelocquo  iu 
Paris. 

If  consistent  with  the  safety  of  the  mother  and  child,  it  is  impor- 
tant that  labor  be  allowed  to  continue  until  softening,  and,  as  far  oa 
possible,  dilatation  of  tho  utero-vaginal  canal  is  socm-ed.  Where  a 
speedy  ending  is  of  imjwrtance  the  preparatory  stage  may  be  furtherel 
by  means  of  the  Barnes  dilators  or,  as  recommended  by  Pinard  and 
Varnier,  by  the  Champetier  bag.  It  must  be  remembered  that  when 
the  support  furnishwl  by  the  pelvic  bones  in  front  has  been  lemoved, 
tlie  liability  to  laceration  of  the  anterior  soft  stmctures,  if  forceps  or 
version  is  employed,  is  greatly  increased  by  rigidity  of  the  parturient 
ranal.  Moreover,  the  life  of  the  child  is  additionally  imperiled — a 
matter  of  special  importance  iu  an  ojHfration  the  object  of  which  is  the 
saving  of  infant  life. 

Before  commencing  the  operation  the  patient  should  take  a  full 
bath,  the  bowels  should  bo  cleared  out  by  an  enema,  ami  the  bladder 
should  be  emptied.  In  all  cases  the  pubes  and  labia  should  (>v  shaved ; 
the  abdomen,  tho  external  parte,  the  vestibulum,  the  anus,  and  the 
internal  surface  of  tho  thighs  should  be  cleansed  by  sonibbing  with 
soap  and  water  and  washing  with  sterilized  water,  with  alcohol,  and 
with  a  solution  of  corrosive  sublimate.  It  should  not  be  forgottea 
that  the  patient,  the  armamentarium,  and  tha  pfrifonnel  in  symphys- 
iotomy require  aseptic  precautions  as  careful  and  minute  as  those 
resorted  to  in  abdominal  surgery.  Tho  operation  demands  assistants 
familiar  with  surgical  methods,  and  who  have  studied  the  stops  of  the 
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operation.  The  chance  snccesaes  in  tencment-honfics  and  amid  nn- 
favorable  surroundings  have  contributed  to  a  feeling  of  unwitrnuitMJ 
seourity  on  the  part  of  many  operators.  The  brilliant  records  that 
have  been  made  in  the  past  have,  however,  been  limited  to  a  smull 
number  of  conscientious  etudeuts  of  the  subjects.  It  should  be  re- 
membered that  tlie  general  statistics  up  to  date  exhibit  a  heav^  mor- 
bidity, and  that  one  in  nine  cases  where  symphysiotomy  had  been  per- 
formed  has  ended  fatally. 

At  the  time  of  the  operation  the  patient  ehonld  be  placed  in  the 
dorsal  position,  with  the  hips  drawn  to  the  edge  of  the  operative  table, 
and  with  the  thighs  flexed  and  moderately  everted.  The  latter  should 
be  held  by  two  reliable  assistants.  The  inopportune  dropping  of  a 
limb  after  symphysiotomy  has  been  the  occasion  of  the  violent  sepan- 
tion  of  a  sncro-iliao  joint.  The  operator  sits  or  stands  between  ihe 
thighs  of  the  patient.  An  expert  is  needed  to  administer  the  atifw- 
thetic,  a  nurse  or  physician  conversant  with  the  methods  of  treatment 
employed  in  the  asphyxia  of  new-born  infanta  should  be  in  roadinea, 
and  to  promote  dispatch  an  assistant  is  desirable  to  pass  instruments, 
to  aid  with  the  ligatures  and  dressings,  and  to  supervise  aseptic  meas- 
ures. 

In  detenniuing  the  situation  of  the  symphysis,  it  should  be  remem- 
bered that  the  line  of  bony  union  is  continuous  with  the  rima  tuIvd-, 
the  meatus,  and  the  clitoris.  Any  variation  in  the  direction  of  Uie 
symphysis  i'i  communicuted  to  these  organs.  The  spines  should  be 
located  with  the  finger,  and  the  upper  border  of  the  symphysis  should 
be  marked  for  future  guidance.  A  line  should  likewise  be  drawn 
transversely  below  to  indicate  the  situation  of  the  ligamcntnm  arcua- 
tum,  which  is  easily  recognized  by  the  finger  through  the  veslibnlum 
below  the  clitoris,  or,  externally,  to  the  side  of  the  clituria  through  the 
skin.  The  clitoris,  ns  has  been  already  stated,  is  a  longitudinal  land- 
mark, but,  as  it  is  attached  at  variable  levels  in  different  subjects,  is 
not  a  guide  of  latitude.  Faruba'uf  recommends  the  tincture  of  iodine 
as  a  clean  agent  for  tracing  the  upper  and  lower  syrophyseal  bound- 
aries. 

During  the  incision  the  index  and  thnmb  of  the  left  hand  should 
be  employed  to  put  the  tissues  upon  the  stretch.  This  is  especiully 
necessary  if  the  incision  is  to  be  downward.  The  primary  inciMou 
should  be  about  three  inches  long,  beginning  an  inch  and  a  half  above 
the  pubis  and  extending  downward  to  the  line  previously  drawn  t<j 
define  the  site  of  the  lower  extremity  of  the  symphysis.  When  the 
clitoris  is  attached  high  up  F'arabu^uf  advises  a  lambda  (a)  incision, 
the  open  triangle  below,  the  sides  of  which  should  not  exce<Hl  thrif 
quarters  of  an  inch,  enabling  the  operator  to  avoid  contact  with  that 
organ.  When  the  decussating  fibers  of  the  fnsoia  are  reached,  the  di- 
vided tissues  should  be  drawn  well  apart  with  rctractont,  and  the  linoc 
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alba  slionld  be  neatly  pxposctl,  at  first  above  and  then  below,  by  strokes 
with  the  bistoury.  In  thU  way  the  pareilel  ridgca  which  furnish  the 
attachments  to  the  adductor  inu&clcs,  and  which  arc  covered  by  the  two 
long  longitudinal  bonds,  are  brought  into  view,  and  the  intervcuing 
fossa,  the  sulcus  between  the  spines,  and  the  site  of  the  pubic  arch  may 
be  felt  by  the  examining  tingers. 

When  the  sulcus  between   the  spines  is  not  easily  determined, 
Xeagebaucr  advit-cs  the  alternate  extension  and  dexioa  of  a  limb  to  aid 
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to  lh«n  «el«cl  hy  the  f iwwi«  and  t-ui  ftrrv«s  by  a  Imifr.  »• ""  ™  «««™.     i  ue  iitcameut 

in  iU  localiwition.  Farabiouf  counsels  making  traction  upon  the  cli- 
toris, and  then  carefully  palpating  the  anterior  symphyw^al  fossa  be- 
neath the  8n«pcnsory  ligament  Ut  determine  the  gap  below  the  pubio 
aroh. 

The  clitoris  should  next  ho  detached  from  tlie  symphysis,  and  its 
vessel  placed  beyond  the  raach  of  accidental  injury.    To'  accomplish 
47 
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tliis,  traction  should  he  made  upon  the  extremity  of  the  ontoris  with 
the  thumb  and  index  tinger  to  bring  into  relief  the  tiluinentd  of  the  sus- 
pensory ligament,  which  should  next  be  seized  by  forceps,  and  ehonld  he 
cut  across,  above  tlie  forceps,  by  a  bistoury.  The  section  nhould  be  deep 
and  should  exteud  the  width  of  the  fossa  to  the  lateral  ridges.  The 
weight  of  the  forceps  frequently  suHices  to  cause  the  deticent  of  thf 
filaments  attached  to  the  clitoris  and  of  the  clitoris  itself.  The  wrou* 
opening  beneath  the  symphysis  is  then  exjjoaed  to  viow,  or,  when  lUt 
arch  ia  not  perfectly  smooth  and  glistening,  a  blunt  object,  like  the 
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Pio.  SSO.— The  divided  snnpsnaorj  UgAmenc  L<«  ilrawn  downward  to  cxpMe  the 

tlie  un:b. 


handle  of  a  scalpel  or  the  rounded  extremity  of  the  grooved  gnard  u«ed 
later  for  the  protection  of  the  posterior  symphysoal  vessels,  may  be  em- 
ployed to  scrape  the  surface  from  above  downward  to  the  crura  of  (hr 
clitoris. 

After  the  arch  has  been  brought  into  view  the  retractor  should  be 
shifted  to  the  upper  portion  of  tlio  divided  tissues.  The  covcrinp 
faa(^ia  should  be  incised  with  the  cutting  surface  of  a  scaljwl  for  a  half 
inch  from  above  downwanl,  beginning  at  the  line  prenonsly  traced  tn 
indicate  the  upper  boundary  of  the  spines.  Tlie  button-hole  opening 
thus  formed  should  be  cxtoDdcd  upward  for  an  inch  and  a  half  nith  a 
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pair  of  Bcissor&T  the  bluut-potnted  blade  of  which  should  be  passed 
bviioath  the  linea  alba.  The  recti  muscles  are  thus  cxjtoswU  between 
which  the  surgically  clean  extremity  of  tbo  left  iiiilex  tirtger  should  be 
iaaertcd. 

If  the  adminiculam  obstructs  the  way,  it  should  bo  broken  through. 
L'ndeV  the  guidauce  of  the  linger  the  extremity  of  ih©  grooved  guard 
fibould  t>e  employed  to  s^^puratc  the  layer  of  fut  and  connective  tissue 
containing  ihe  vessels  which  need  to  be  protected  from  injury.  The 
line  of  denudation  should  follow  the  ridge  which  markd  the  articu- 
lation behind,  and  should  extend  downward  nntil  the  pubic  arch  is 
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r»o.  Wl.-PfvUmliuiry  InvlitoQ  of  fh«»  mi'pr 
CorcrliiK  tirtween  tbn  rrvd  wUh  tho 
cutUnc  nirf  «c«  of  Ihe  acikijml. 


Fin  ff'S  —  Kitt»*n"l'*n  of  th-  upenliic  mulv 
by  tbe  scalpel  by  niimiui  ut  tKimon. 


reached.  The  grooved  ^ard  should  then  be  withdrawn,  and,  with  its 
direction  reversed,  shonld  be  passed  benenth  the  arch  behind  tlic  pubis 
from  below  upward,  still  under  the  direction  of  the  finger.  When  the 
upper  border  of  the  pubis  is  reached  the  fingers  should  bo  withdrawn 
and  the  guard  should  bo  held  in  close  contact  with  the  posterior  ridge. 
If  the  head  of  the  child  interferes  with  the  foregoing  niamHuvre,  it 
should  be  held  above  the  pelvic  brim  by  the  hands  of  an  assistant. 
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For  the  section  of  the  symphysis  FarabcEnf  counsels  a  thin,  short, 
narrow  blade.  He  advises  that  a  deep  incision  from  above  downward 
be  first  made  through  the  outer  iibroua  covering,  ond  then  with  the 
knife  held  yortically,  with  tho  cutting  surface  to  the  front  and  with 
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no.  9SS.— lotrnducllunnf  Itie  flnjtw  ami  of  On  gnomd 
fniord  by  tlM<  itu|irai>ubii;  roiiUt. 
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the  point  upon  and  behind  the  symphysis,  to  divide  the  periosteum, 
tho  fibro- cartilage,  and  the  pubic  arch.  Only  the  extremity  of  the 
blade  should  be  employed.  Care  should  be  taken  to  follow  the  same 
route  from  beginning  to  end,  and,  as  the  periosteum  is  approached,  the 
pubis  should  be  separated  to  a  slight  extent  by  a  moderate  abduction 
of  the  knees. 

"When  tlie  section  is  completed  tho  abduction  of  the  knees  by  as- 
gjstantfi  is  followed  by  a  moderate  degree  of  divulsion  at  the  sncnj-Uisc 
articulatioD.  If  bleeding  results,  it  should  be  checked  by  a  tampon  of 
sterilized  gauze.  If  the  symptoms  are  not  urgent  and  the  [lains  are 
mlequate,  Moriaaui  and  bis  pupils  in  Italy  and  Zweifel  of  Ijeipaic  prefer 
leaving  the  expulsion  of  the  child  to  the  natural  forcea.  As  a  tempo- 
rary support  during  the  continuance  of  labor  Caruso  advises  a  bandag« 
of  bichloride  gauze  (1 :  4,000)  around  the  hips.     It  is  claimed  by  its  ad- 


Fia.  S5S.— The  Kroorrd  kimmI  r«wMH|  twblmt  Hit*  BTitiphrKK  Mnnlnyetl  to  protect  the 
and  organs  from  Uw  knife  iJurluK  Ibe  ioclaioa. 

be  employed  by  the  o[>erator  directly  after  section,  as  onga^cmont  ia 
thereby  rendered  cosy,  and  needless  compression  of  tbe  child's  bead  ia 
avoided.  Pinard  and  Varnier  report  most  favornhly  of  this  practice 
in  the  Hdpital  Daudelocque.  The  anatomical  lesion  ensuing,  when 
employed  within  proi^er  limits,  is  confined  to  the  separation  of  the 
periosteum  from  the  ileum  for  one  or  two  inches.  Not  a  single  im- 
portant ligament,  nerve,  or  veBsel  will  be  injured.  The  measurements 
of  FaraboMif  place  the  degree  of  permissible  separation  of  the  pubic 
bones  at  two  and  three  quarters  inches  (seven  centimetres).     Within 
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tliiit  limit,  iu  a  given  case,  tlie  distance  sliould  be  determined  by  the 
diameters  of  the  cliild's  head.* 

The  force  applied  to  the  knees  to  acoomplish  the  necessary  separa- 
tion of  the  lit^ument'S  at  the  eucro-iliac  joints  should,  in  the  main,  W 
effected  by  bIow,  continuous  pressure.  This  ia  best  accomplishwi  by 
the  operator,  who  stands  between  the  thighs  of  the  patient,  and  who, 
holding  the  knees  with  the  hands,  forces  them  apart  by  synchronoiu 
movc-ments.  In  this  way  he  should  strip  otf,  stretch,  and  break 
through  the  resistance  at  the  auricular  surfaces,  liber  by  fiber.  But 
the  movement  must  be  intelligently  conducted,  otherwise  the  liga- 
ments may  yield  suddenly  and  the  separutiou  become  excessive;  or  the 
resistance  of  a  sacro-iliac  articulalion,  due  in  rare  instances  to  anchy- 
losis, more  commonly  to  varying  thicknesses  of  the  fibrous  coiiuectidnu, 
or  to  a  retro-articular  point  of  bony  contact,  may  lead  to  an  une<iual 
degree  of  separation  upon  the  two  sides.  As  the  outward  rotation  of 
the  ilia  ia  always  attended  by  u  descent  of  the  ]»ubic  extreniitiea,  the 
asymmetry  is  easily  ix^-ognized  by  their  ditfering  levels.  A  very  im- 
portant point  in  Farabceuf's  instruction  has  been  the  demonstration 
that  it  is  possible,  by  flexion  and  adduction  of  the  tbigh*  with  the 
weight  of  the  body  thrown  upon  it,  to  produce  complete  fixiition  at  one 
joint,  while  force  is  exerted  upon  the  other.     (  Vttie  Fig.  238.) 

When  the  chiUrs  head  is  at  the  pelvic  brim  advantage  may  be  taken 
of  the  increase  of  the  sagittal  diameter  produced  by  the  extension  of 
the  lower  extremiticB,  and,  during  descent,  of  the  increa£c  of  the  eacro- 
pubic  diameters  duo  to  forced  flexion.  At  the  outlet,  owing  to  the 
lack  of  the  pulvic  planes,  it  ia  usually  necessary  to  employ  artificial 
means  to  rotate  the  antero-posberior  diameter  of  the  head  from  the 
tmnsvcrse  to  the  conjugate  diameter.  If  forceps  or  version  is  reaortetl 
to,  it  must  be  remembered  that  unlike  ordinary  labor,  owing  to  the 
lack  of  support  in  front,  it  is  the  anterior  vaginal  wall  and  bladder, 
rather  than  the  perina'nm,  which  are  endangered.  The  gaping,  there- 
fore, at  the  pubic  bones  should  be  restrained,  as  far  as  compatible  wilh 
the  birtli  of  the  child,  by  pressure  npon  the  sidfs  of  the  pelvis  exerted 
by  the  hands  of  assistants,  or,  still  better,  by  the  fixation-forceps  con- 
trived by  Farabo'af. 

Wheu  labor  in  ended  three  sutures  of  strong  silk  should  bo  pamcd 
through  the  entire  thickness  of  the  fibro-tendinnns  covering  of  the 
symphysis  to  the  bone,  beginning  outside  the  longitudinal  baud  which 


*FaralKeQf  hM  inrented  aii  ingenious  instrument,  termed  bj  him  ifae^mnt- 
KaniUMir-!ovier-pn'lii'n«'ur."  whirl)  is  capable  at  ihe  same  lime  of  meiLsitring  llw 
biliili'ml  (iinmcler  ii(  ihu  child's  head  Hml  of  serving  hs  filcvor  to  further  ils  desceoL 
By  it  the  nfcofyyiry  dcf^oe  of  wparatinn  can  be  eslimnti'il  in  ailrance  with  approjt- 
roato  exac'tiludc.  lie  has  likcvriw  Jt'viwrl  a  pelvimeter  i*y  means  of  vliich  (be 
anten>(>ostcrior  dianif  ter  of  the  iielvl?  caa  be  accurately  measured  in  place  of  being 
estimated. 
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furnishes  on  each  side  the  bonndary  to  the  symphyseal  fossa.    In  tying 


Fio.  256.— Symphysiotomy.  The  division  of  the  symphTiilB  is  accomplished  by  (1>  section  be- 
tween the  recti  muHcleH.  to  sever  as  f sr  as  possible  the  hanl,  creaking  bundles  of  the  fibrous 
coTeiinff.  and  to  trace  In  front  a  line  correspondine:  to  the  groove  of  the  guard,  which  Is 
held  firmly  against  the  ridge  corresponding  to  the  articulation  behind.  (Si  Br  means  of  a 
short,  narrow  blade,  with  a  rounded  extremity  the  operator  then  cuts  through  the  symphysis 
from  above  downward,  with  the  cutting  edge  of  the  blade  directed  fonrard,aiid  under  tbe 
protection  of  the  grooved  guard. 
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tlie  sutures  caro  should  be  taken  to  bring  the  pnbic  bones  into  clow 
contact — ail  action  adminibly  accomplislitMl  by  the  6xution-forcep«  of 
Farabteuf. 

Caruso*  gives  the  Italian  method  as  follows:  Proparc  and  disinfect 
everything  required  for  the  operation  (matting,  gauze^  sutures,  a  curxed 
blunt-pointed  bistoury  with  solid  handle,  forcejjs,  etc.).  Place  patifot 
in  obstetrical  position  at  edge  of  bed  ;  shave  the  pubes  and  labia  mt- 


\ 


/  ^ 


t^ 


^1 


ife 


Ite.  tf?.— Mode  af  hitrcxfucrlon  or  mihirM.  'X^^r»  should  he  i%i  stroDjc  Kllk.  And  sbmiM  b»  !■- 
Berted  rrom  the  ont^r  bordMii  of  Uus  lonicitudtiiiU  biuidM,  keeuuitf  diwe  to  tbe  bocMS.  II  b 
Iwst  tu  beffln  on  Uie  rlfcbl  (tide,  wtiiuli  prvsentj  Ui«  greaUvt  dinicutty. 

jora;  disinfect  suprapubic  region,  mlva,  porinieum,  and  vulvo-vaginal 
canal ;  introduce  silver  female  calhettT  iuto  the  bladder.  Then  try  to 
determine  the  situation,  the  height,  the  width,  and  the  direction  of  the 
articulation.  Keel  the  upper  border  and  the  sulcus  between  the  spines, 
the  lower  border,  the  anterior  and  posterior  fibrous  coatings.  Determine 
the  relief  furnished  by  the  interosseous  fibro- cartilage.  Comxnenoe  in- 
cision 1-5  centimetres  above  the  symphysis;  cut  vertically  downward 
through  the  soft  structures,  directing  the  incision  to  the  left  when  in 
the  proximity  of  the  clitoris:  seven  to  eight  centimetres  will  suffice. 
•Separate  the  recti,  and  nick  the  insertions  if  necessary  to  facilitate  access 
to  the  prevesical  tissues.  Then,  holding  the  palmar  surface  of  the  in- 
dex finger  against  the  inner  surface  of  the  pubis,  push  downward  to  the 

*  Carusu.  Contributo  nlla  pratiua  deUa  slnflsiotoni io,  Aunali  di  Ostetricia  • 
tiinevologia.  No.  4,  April,  18&2. 
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lower  border  of  the  articulation.  An  assistant  should  hold  the  urethra 
downward  and  to  the  right  with  a  sounds  whilu  the  operator  cuts  with 
a  blimt-i>oiulod  bistoury  from  above  downward  and  from  before  back- 
ward, until  the  triangular  ligament  is  reached. 

At  thifl  point,  however,  Caruso  advises  raising  the  handle  of  the 
kuife,  and,  while  he  continues  to  cot  downward,  directii  the  blunt  ox- 
tremity  to  the  front.  The  separation  is  annouucod  by  a  peculiar 
creaking  characteristic  sound 
and  by  the  space  (three  to  ^v^^^ 
four  centimetres)  between  the  "^ 

pubic  bones.  At  this  mo- 
ment the  cavity  produced  by 
tbe  separation  of  the  pubis 
should  be  tamponed  with  cor- 
rosive-sublimate gauze.  Dur- 
ing the  birth  of  the  child  the 
ilia  should  be  supported  by 
assistants.  Finally,  six  to 
seven  sutures  should  be  passed 
through  the  soft  tissues,  tak- 
ing pains  to  iueliide  the  |>ori- 
chondrium  for  at  least  a  cen- 
timetre from  the  divided  ar- 
ticular surfaces.  Tlieu  dress 
with  sublimated  gauze  and 
with  sterilized  cotton. 

Eaoeotly,  Dr.  Edward  A. 
Ayers  has  reported  four  cases 
of  symphysiotomy  in  which 
the  subcutaneous  method  was 
employed.     The  mothers  all 

recoveretl.  In  one  instance  twins  were  delivered;  both  survived.  In 
another  instance  a  child  weighing  seven  pounds  was  born,  and  is  still 
living.     Two  of  the  children  were  bom  dead. 

Dr.  Ayers^s  operation  consists  in  raising  the  clitoris  and  passing  be- 
neath a  narrow  sharp-pointed  scalpel  through  the  mucons  membrane 
from  below  upward  in  the  line  of  the  symphysis,  to  within  a  half  inch 
of  the  upper  pubic  border.  A  straight  blunt-pointed  bistoury  is  then 
substituted,  and  is  employed  to  cnt  through  the  tissues  of  tbe 
jotut.  Meantime  the  bladder  and  urethra  should  bo  held  to  one  side 
with  a  sound,  and  a  Hnger  in  the  vagina  should  follow  the  blunt 
point  of  the  bistoury  during  its  descent  through  the  tissues  of  the 
joint. 

Theoretically,  the  advantage  of  preserving  the  integument  intact 
does  not  seem  to  justify  the  sacridce  of  tbe  steps  by  mcaus  of  which 


Fio.  tSB.— 77)07  Uie  Rutttmi,  wbHe  the  booei  are 
held  iD  placv  by  FaimbcBuf 'h  forveps. 
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this,  traction  sliouM  be  made  up-tn  the  Gxtremity  of  the  clitoris  with 
the  thumb  aud  index  finger  to  bring  into  relief  the  tilamcnt^  of  the  sab- 
]>eaaory  ligament,  which  should  next  be  seized  by  forceps,  and  should  be 
f  lit  across,  ubovo  the  forceps,  by  a  biatoury.  The  section  should  be  dce|> 
and  should  extend  the  width  of  the  fossa  to  the  lateral  ridges.  The 
weight  of  the  forceps  frequently  suffices  to  cauBe  the  descent  of  tb« 
filaments  attached  to  the  clitoris  and  of  the  clitoris  itself.  The  Krom 
opening  beneath  the  sympliysis  is  then  exposed  to  view,  or»  when  ibi? 
arch  is  not  perfectly  smooth  and  glistening,  a  blunt  object,  like  tlie 


■^"^ 


Fio.  ABO.— Tlio  dividctl  sitspeDSorr  llgniueut  tfi  drawn  downwuid  U>  «xpow  Uw  puaage  IwoMik 

Uiaareh. 


liandle  of  a  scalpel  or  the  rounded  extremity  of  the  grooved  guard  n««l 
later  for  tlie  protection  of  the  posterior  symphyseal  vessels,  may  be  em- 
ployed to  scrape  the  surface  from  above  downward  to  the  cmra  of  tJir 
clitoris. 

After  the  arch  has  been  brought  into  view  the  retractor  phonid  he 
shifted  to  the  upper  portion  of  the  divided  tissues.  The  covering 
fascia  should  be  incised  with  the  cutting  surface  of  a  scalpel  for  a  half 
inch  from  above  downward,  beginning  at  the  line  previously  traced  to 
indicate  the  upper  boundary  of  the  spines.  The  button-hole  opening 
thus  formed  should  be  extended  upward  for  an  iuch  and  a  half  with  s 


SYMPnVSIOTOMY. 


730 


pair  of  scisaore,  Iho  blunt-pointEKl  bludc  of  which  ahonld  be  passed 
IxMieath  tliu  litiea  albu.  The  recti  muscles  are  thus  exjMised,  butwoeti 
which  the  surgically  cleim  extremity  of  tho  left  index  linger  should  be 
iascrtcd. 

If  the  adminicalum  obstructs  the  way,  it  should  bo  broken  through. 
L'lider  the  guidance  of  the  linger  the  extremity  of  the  grooved  guard 
ftliould  be  employed  to  sepanite  the  layer  of  fat  ami  connective  tissue 
containing  the  vessels  which  need  to  be  protected  from  injury.  The 
line  of  denudation  should  follow  the  ridge  which  marks  the  articu- 
latiou  behind,  and  should  extend  downward  antil  Uie  pubic  arch  is 


^\ 


/ 


FlQ  SAl.  -  Pn.i'llmlnAry  ini^bttnn  nf  I  ho  oii*^ 
Cfwvruiir  boiw»«m  Htf  rwrti  wjlh  tlte 
cuttluf  «tirf»<.f  nf  tiir<  «calpeL 


Pin   !2V?     Kxlcnxlon  or  thf  otw-niitv  ttiadv 
by  tbc  scAlpt-l  by  nu**!!*  »f  sciMcm. 


reached.  Tho  grooved  puard  should  then  l>e  withdrawn,  and,  wHli  its 
direction  reversed,  should  ho  passed  beneath  the  arch  behind  the  pnhis 
from  below  upward,  still  under  tho  direction  of  the  finger.  When  tho 
nppor  border  of  tho  pubis  is  reached  the  fingers  should  be  withdrawn 
and  the  guard  sliould  be  held  in  close  contact  with  the  posterior  ridge. 
'  If  the  head  of  tho  child  interferes  with  the  foregoing  mantpuvre,  it 
I      should  be  held  above  tho  pelvic  brim  by  the  hands  of  an  assistant. 


proper  conditions  the  prognosis  of  symphysiotomy  both  aa  regwdi 
uiotlior  and  child  is  favorable,  aud  that  t\u:  opt*ration  is  enlitled  to 
high  Btandiug  among  the  nioasarea  available  in  the  treatment  of  dif- 
ficult labor.  Its  worat  ciioinics  are  those  who  preach  iU  siinplicityt  and 
wlio  ignore  tlio  riskij  involved  in  its  employment  It  is  not  in  all  caata 
easy  of  accom]>li8hmcnL  The  avoidance  of  haemorrhage  and  laoera- 
tion  calls  for  constant  vigilance,  and  the  after-treatment  involves  an 
infinite  amount  of  painstaking. 

Indications. — Symphysiotomy  is  advocated  in  contracted  pelves  as* 
substitute  for  high  forceps,  for  version,  and  for  premature  labor  to 
diminish  the  infant  mortAlity  due  to  these  mnna>uvreft.  It  finds  iti 
natural  plai'e  in  moderate  degrees  of  pelvic  deformity.  Below  two  and 
three  quarter  inclies  in  the  llattene*!  and  three  inches  in  the  juxto-miDor 
pelves,  owing  to  the  risk  of  lacorations  of  the  vesical  and  ntcro-vaginsl 
tisauee  incident  to  the  excessive  eoparation  of  the  pubic  bones,  it  jkw- 
seases  a  questionable  advantage  over  the  Csesarean  section.  As  an  ad- 
ditional resource  in  obstetric  practice  its  importance  can  not  be  tuo 
highly  valued.  That  its  revival  makes  all  other  measures,  which  im- 
peril to  a  greater  extent  the  life  of  the  foetus,  criminal,  is  an  assumption 
that  seems  hardly  warranted.  An  operation  which  to  date  has  involved 
a  maternal  death-rate  of  1 1  per  cent,*  which  even  in  skUled  hands  may 
be  atten<ied  by  serious  injuries  to  the  soft  parts,  and  which  is  often 
followed  by  a  tedious  convalescence,  to  my  mind  should  not  be  an- 
dertakcu  without  the  consent  of  the  parties  interested. 

Between  two  and  three  qnarter  inches  and  three  inches  (three  tOj 
three  and  a  quiirLcr  in  juxto>minor  pelves)  I  should  personally  prefe 
symphysiotomy.     It  is  less  dangerous  than  the  Cesarean  section,  and 
the  alternative  is  usnntly  craniotomy  and  the  basiotribe.     Above  three 
inches  in  flattened  peUea  the  chances  are  more  favorable  than  is  gen- 
erally thought  to  the  birth  of  the  child  by  the  natural  passages.     Leo- 
pold reports  twenty-ono  casus  in  one  year  where  the  pelvis  measured  j 
from  three  inoties  to  three  and  a  lialf  inches  in  which  spontaneonsl 
delivery  took  place.     If  arcommwhition  of  the  head  to  the  pelvis  does 
not  occur  as  a  result  of  nterine  action,  before  deciding  upon  symphyai- 
otomy  the  physician,  it  seems  to  me,  should  consider  conscienriouflly 
his  own  qualifications,  the  character  of  the  assistance  at  his  command,  ^ 
and  thu  extent  to  which  antisepsis  in  the  given  case  is  practicable. 

*  Of  course,  many  of  the  deaths  were  not  dae  directly  to  the  operation.  CoD-f 
parisons,  however,  are  made  with  other  meosurvs  whero  the  same  ezceptiouf  couU.] 
jtistly  he  cUimt'd. 
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^^1               in  diagnosit  of  pregnancj,  102. 

in  abortion,  S18,  821.                     ^^^^^B 

^^H               in  ccLampain,  579,  &81. 

in  mastitis,                                  ^^^^^B 

^^B                in  facc-ocho,  122. 

m  po^-partum  ha-morrhogc,  fiftS,  8?7-  ^^^| 

^^^^         in  bbor,  SIO,  SJ2«,  206,  457,  4«S. 

in  puLTperol  fever.  6V7.                         ^^H 

^^^^^L             pruritUB.  123. 

in  puerperal  mania,  70S.                                 1 

^^^^^f         pott-paHvm,  6SS. 

CollupH*.  iu  latM:ir  and  obiklbed,  845,  848.         J 

^           Gholorm,  oaanng  abortion,  SM. 

in  abortion,  3^8.                                      ^^^| 

^^B               nnmpHcatinjT  pref^onc-y,  34t3. 

iu  oxtm-uu-riue  precnaocy,  388.           ^^H 

^^H             Chtmia  ditr*alit,  49. 

in  imcrnol  lucmnrrlia|ie,  C08.                ^^H 

^^H             Chorea,  cooiplicullnif  pregnancy,   114,    274. 

in  uterine  nipturv»  615.                       ^^^| 

^H 

Culo»trunj,  244.                                    ^^^^H 

^^H                imltoiitinK  abortion,  S51. 

^^^^^^B 

^^1               CTMltnont  of,  27S. 

In  ab*)rtlon,  8A5.                            ^^^^^^B 

^H            Cborkn: 

Id  placenta  privvta,  809.                  ^^^^^^| 

^^H                abortion  (Wim  dinoaw  of,  809. 

Colpokffperpliuia  tfy#f*M  /                  ^^^^^^| 

^H                  formation  of,  61.  5S,  &S,  S4,  1S8. 

vo^nal  atresia  ftwn,  616.             ^^^^^H 

^^B                permanent,  .^3. 

Colurona,  T«<jinal,  9.                       ^^^^^B 

^H                   villi  of.  51,  62,  54,  S8,  389,  8!9. 

CommuHUrco,  artcrior  and  poeterior,  of  b-  1 

^^L                   in  «ut,  56. 

Ina,  8.                                               _^^| 

^^B                  in  bydntidiform  mole,  298. 

('omplicstionaof  protTinnrT,  260.             ^^H 

^^B                    in  mare,  65. 

Coraputinx  day  of  conflncmcnt,  1<>9-111(^^^| 

CIoatricM; 

Conception,  40,  42.'                                   ^^H 

atrviia,  uterine,  from,  640. 

date  of,                                             ^^^^H 

^^^^^^^^^^^^^^^i^S^^^^^^^^^^^^ 
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Confln«meni,  prediction  of  day  of,  100-111. 

Oordi 

Coiyfenitnl  eti»]tbalin)ele»  BM. 

lowion  of,  998,  808. 

Co/t^iutinatio  or^/Sm  *ittmi.' 

t  motion  on,  in  labor,  SSO,  flfil. 

Mnabk  flrom,  fiSU. 

tmctton  on.  In  retained  pbceota,  488, 

888. 

Cui)juirnt«  illnairtvr  at  pelvis,  ISl. 

t^ififf  of,  in  labor,  Slfi,  Slfl,  830. 

meufturvment  nt  tliaifonal,  44tt,  470. 

vun  of,  01,  SCO. 

moaoiiramenC  of  BXtunial,  4R9. 

vcaacla  of,  10,  61. 

mnmurvmout  of  vem,  40'.i,  470. 

Coniiiorm  ut«nu,  84. 

(.'oDBtlpatioD : 

Coriiun,  development  of,  43. 

^H 

lu  prctrnimcr,  88   M>,  UA,  1 16, 18S,  M9. 

CarouA,  of  tit«nu,  88. 

^^^1 

10  retrofloxioo,  with  incnroermliun,  SSO, 

Corpuloncc.  causing  abortion,  808. 

^^^1 

poat-partHm,  240,  67A,  OTtt. 

CorpiM,  of  utcTUf,  1:1. 

^^H 

OiNrfrHVer  toififitr,  10K,  i!U. 

ihrptu  lyUufH.' 

^^^1 

Contnotod   pelvU,  442    (vide    pclvbt,    con- 

anatoniv  of,  89,  40. 

^^^1 

t  meted). 

flU«o,  41. 

^^^1 

CieMnMn  aoctloo  in,  4A6. 

fonuntton  of,  89. 

^^^1 

diaKoot^a  of,  409. 

tru«.  41. 

^^^1 

ftvqueoc^  of,  4C4. 

Corro«ive  HuMimato,  we  of,  In  obMetria,  887,                ^ 

rwiellM  of,  4e&. 

088,  090.  <!9S.  094. 

m 

CootTUtlaiw,  atorine,  13T.  8U.  4M,  &83. 

(.'onex,  of  orary,  M. 

1 

oenur  fbr  at«nfKi.  i:i6. 

Cotton,  abaorboot,  aAor  labor. 

■ 

hour-f  lias,  of  utenm,  4<9. 

Cotyledon,  plaocutul,  &6,  69. 

I 

pntnlMi,  130,  ISl. 

Cnukcd  nipple,  7UB. 

■ 

poWio.  neourcm  ri|'tn«tin«Dt  In,  41$. 

Cram|M  In  pre^faancy,  W. 

^ 

ring,  187,  138,  4Q3.  611,  ftl4. 

Cnninl  prvaentatioait,  1C9  t^Mgr.  {vide  prvaon-          ^^^ 

CNHiralaUHU,  paerp«nii,  &67  frtd^  «olunpAia). 

tationa,  Tertaxf. 

V 

IndioMlnf  nbonlon,  8At. 

Cmnioclnnt,  4S5,  617. 

^^^H 

Indlcfttlo;  forcopft,  »fia,  87fi. 

action  of,  42fi  ti  9aq. 

^^^^^1 

in  placcDUi  pneria,  S&9. 

applicatiMO  of,  488. 

^^^^^1 

Cent,  ambllical,  60  (r«/«  Ainia). 

Rmun'i,  496u 

^^^H 

aDonaliM  of,  293. 

i3inipM>u'K,  iSK. 

^1 

MteriMof,  60,  81,  SfiO. 

Cnniotomy.  4Iii. 

^^^1 

Oftlcarooui  de^onemtion  of,  £98. 

ananthutii!M  in,  414. 

^^^1 

)           care  ot,  in  abortron,  826. 

bsKvliAt  omimpiton  in,  418. 

^^^1 

in  infanta,  2M. 

iMiKort*  vcr»if>n,  430. 

^^^1 

miring  of,  M4,  ^1&,  S96. 

BKtt'x  cepbulotrilio  in,  481. 

^^^1 

eyctaof,  aar. 

Hlot't*  petfomtor  in.  416. 

^^^1 

^^^     dagencnUona  of,  2BT. 

Britun'a  cniniocliKtt  in,  488. 

^^^1 

^^H    «xpr«a«don  of,  630. 

oepholotribm  in,  421. 

^^^1 

^^H    Ibnnatioa  of,  «o,  03,  64. 

omtnindicationH  for.  409- 

^^^1 

^^H    toilf  dflTslopcU,  61. 

oontrutcd  witb  rer«)i<ri,  494. 

^^^1 

^^H     geliOn  of. 

cmnlotomy-forc«pH  uf  .Moij^D  In,  438. 

^^^1 

^^H     hwuorrliacu  Aum,  4&S. 

crotct)ot  and  blunt  book  in,  429. 

^^^1 

^^f    haraiw  of,  2W. 

dBD;:vr«  of,  in  omtruvt^td  pclvlti,  4vr>. 

^^H 

W           In  poerporal  sut«,  itfip. 

definition  of,  41X. 

^^H 

ft            Itnou  in.  896. 

extncUon  uf  child  after,  419. 

H 

^^^    laoaralion  of,  in  precipllate  laK>r,  4fiS. 

forceps  in,  419. 

■ 

^^P    Ittngthtff.  61. 

Hodfc'f  cranlototnj  aclaaon  In,  4)S. 

1 

^^       li^ation,  laSB,  f)t^  SIO  H  mq. 

in  brow  prcscntaUona.  197. 

.1 

Il           luanata'urant  of^  io  bReoli  pnacnutioiiw, 

lu  oontnu'tcd  pelvis,  494.  497.  499,001 

. 610,                   I 

V                     895. 

MS,  ft[9.  fi81,  eS8,  «88. 

^^^H 

I              niaririnal  iuMition  of,  S9lf. 

ln<1lcatinn«  fur  pcrfbntioa  tUt  411. 

^^^1 

■               prolaiwe  of,  610,  Ml,  6:!D  {riiU  fiiniii,  pro- 

in  tmc«  piv«cnttitlon<t,  418. 

^^^B 

1                      lapM  of). 

ill  multiple  pnvniinoy,  888. 

^1 

^^_^     npoaitlon  of,  681. 

in  rupture  dS  utentH,  617. 

H 

^^H    abomuM  of,  eauiing  dy»toci*,  660. 

iMtranenta  wad  In,  414,  490. 

H 

I^V    aooflfo  In,  BS. 

\a  Qierine  myomai,  84fi. 

H 

W          atmoata  of  vanab  of,  997.  808. 

Lufik'ii  oophalotribe  in,  433. 

H 

^^^     atraetun  of,  81. 

operation  of  peribrolion  Id,  414, 4SS. 

J 

H        758              ^^^^H                                               ^^^^1 

^^B            Craniotomy : 

Decapitation :                                   ^^^^^H 

^^m                ^c'unzniii*i#  wphslotribe  in,  £21. 

iu  t•ml>r^'ot^^lJ,  488.                     ^^^^^^B 

^^H                 Simpttoirs  criiiioola»t  lu,  436. 

mcthiHls  of,                                    ^^^^^^1 

^^H                 SiuipMu's  perforator  in,  414. 

PiUol'«  method  of,  484.                   ^^^^H 

^^H                 Smvllir'i!  »pitt»on  in,  4L&. 

Dvcldua,  51,  68,  1S4,  \U.                  ^^^^H 

^^H                  iipeculuiu  in,  i:lS. 

<tiH!fl8»  of,  tl84.                                            ^^H 

^^H                Taylor'n  fori-'cpfl  in,  4H. 

producing  abortion,  808,  800.           ^^H 

^^B                  TliuiiiBM'd  |ivrf(irulur  iu,  -Hi. 

latty  dcj^rioration  of,  125.                     ^^^| 

^^K                  tnphtiiu  pcrlurutur  iu^  41i},  419. 

Klandx  of,  1^^.                                        ^^| 

^^H                  vemioii  oiler,  440. 

in  vKtni-uterin?  prcfinnncy,  829.          ^^H 

^^M              CruiiuLmctur,  4\lH. 

r^fUsjot,  M,  128,  ISA,  sao.                       ^^B 

^^M              Cranium,  futal,  TO,  IGA. 

iviwution  of,  in  ptMr|«fml  ttMe,  Sit.    ^^B 

^^M                  bum  nf,  1&6. 

aepntina,  M,  1S&.  242.                               ^^B 

^H                  rc>iiUuiL-ll««  of,  TO,  IfUi,  Ifil),  193. 

v«ra,  .Vt.  Pi.1,  13.^,  iSti.                             ^^M 

^^H                  i)n:iuiitun)  oeklflcaiioQ  of,  £&!., 

Decollator,  Bniiin>,  438.                           ^^H 

^^H                  f  utunM  of,  70,  lfl&. 

we  of.  in  dcciipltntion.  48S.                   ^^H 

^^L^       vKuit  of,  idfy. 

Dcforniitic»,  pclvi?,  4C5  (pit^  pd^v^^l 

^^^^^^     Crmvinifit,  morbid,  In  protifDancy,  91.  119. 

trocfod).                                ^^^^H 

^^^^^H     Creuii,  lUicof,  in  artlfioUl  rL-itliiig,  SA7, 

absence  of  aymphyvi*,  &S^           ^^^^^B 

^^^^^^      ('rcd^'ft  incubator,  S.'??. 

oontmcted  polvi»,  465,                     ^^^^^| 

^^H             Credd'i  mutbod  of  p1ac*ontiiJ  exproefiioD,  S90. 

exo«ta^i«,  S8S.                                         ^^B 

^^H                in  Bbortton,  3:^. 

tUttened  T>clvla,  465,  460.  4T4,  frtS.        ^H 

^^1               CriHA  eoffitxtr^  Ui,  10&. 

fnicturoB.  538.                                      ^^H 

^^K              Crotohot,  4i9. 

funnel -«ha]K!d  pelvu,  528.                     ^^H 

^^B               delivery  of  tnmk  after  craniotomy  nith, 

ffeuerolly  contracted  prhia,  477.          ^^| 

^H                       430. 

irregular  fonna  ot  coutrautod  pclvi*,  ^^H 

^^B             Cul-^U-mtc  oi  Dou^lftftf  9^  15, 

U8.                                                       ^H 

^^B              CuHev*y  i. 

k^bntio  peh'ia,  4T9,  519.                      ^^B 

^^B                    C'WMKMI,  8. 

Naefoleobli()ui'  potvia,  514.                ^^H 

^H             Curatto,  in  obortiun,  SIT,  8S0.  8t!4^  824. 

Ofleonubuic  itclvi^,  6:^0.                      ^^H 

^^B               in  molv,  soif. 

pacud»o«tc-omuliLcic  peWU,  478,  518.     ^^B 

^^H                in  paerpcml  feviT,  G94. 

nchitic  pt'ivi-*.  47&,  478.                          ^H 

^^B                  In  ptierp<Tul  hicmorrlui^^.  692. 

Bobcrt's  unchyloaoU  and  tranavtnri;  cob-  1 

^^1              Offf^muM  runnator'tm,  08  (nV/«t  aupkyxia  »eo- 

Irncted  pelviit,  628.                                      J 

^^H                          flu^'Trvfn). 

Scolir>-nicljitio  pelvis  621.            ^^^^^H 

^H             CjAtilis,  iu  puiarperal  etatt,  252. 

R|Mm>l(iliKtli«tt<!  pelvis,  525,           ^^^^^1 

^H              CJrBtocolo: 

Di-ffvuDrulidD                                      ^^^^^^B 

^^^                atreaift,  Taginal,  fW<m,  &3T,  028. 

adi|M>c>oroiu>.  of  fcftuo,  804,  80^     ^^^^^H 

^^1                 oWlructing  labor,  5.'tT,  0"8. 

CalcaTfoitf,  of  rurd,  298.                  ^^^^^^| 

^H              C^Bte: 

calHSiiROUA.  of  hnlufi,  8U6.                ^^^^^^| 

^^H                in  bydatldiform  mole,  S98,  £90. 

fatty,      ttt-im,                            ^^^^^M 

^H                of  ooni,  SBT. 

hydatidifonn,  of  plnocnta,  29S.              ^^^| 

^^B                of  ovary.  diflTervntiktKl  from  pr«f;iuuicy, 

plBOPUliil.  2!)0.                                            ^^^ 

^H                            101,  550. 

Dvliriiim.  in  cmcMa  of  pregnmoy.  lltL            J 

^^B                of  placenta,  289. 

in  labor,  701.                                               ^^^1 

^^B                of  i]terin<!  myoma.  MS. 

Delivery :                                                    ^^^| 

^^B               oi  vaginal  wutls,  r>38. 

care  of  patient  after,  824.                        ^^^ 

forecps,  prcp*nilion«  for  uw  of,  in,  868.        J 

^^B            r>(>alV)eu,  in  pr^Tumcy,  91. 

Immiitiirc,  fWT.                                         ^^J 

^m             Drath 

treatment  of,  828.                                ^^^| 

^K                de1ivor>-  of  eliitd  b.  AW. 

prcmatare,  SOT,                            ^^^^^B 

^^B                fctnl,  aitiniriic  abortion,  809. 

trciitment^  of,                             ^^^^^^| 

^^H                    diu2n'>i<iA  of,  lOO, 

Penunid  cTiit5  of  ovary,  590.            ^^^^^H 

^^B                real  or  apparent,  of  mother  in  prvjsnancy  or 

Dcwent  of  tatus,  In  normal  labor,  ITlT^^^B 

^H                        Inbor,  6^). 

iu  face  pn:.«ci)tatiou,  lfi4.                          ^^H 

^^B                 duddvn,  in  labor  and  childbed,  R40. 

Deiir(iii)rn»tion  of  new-born,  fiSO.               ^^^| 

^^B              Decapitation; 

Development                                                 ^^^B 

^^B                  utter  fuilum  of  version,  418,  61?. 

of  abdomen,  64.                                 ^^^^^H 

^^L               Bnon's  duoollwor  in,  483. 

ilir-pftv-U)ft.'.x,                                  ^^^^^^M 

^^^^^^^^^^^                 INDEX.                                     -  ^^^^^^B 

^^^erttopmeot : 

DevolopuDuiC :                                                     ^H 

^V     of  ollMiKoif,  a. 

oftt)i«id«,  65,                                           ^^^^H 

r           of  unidoa,  09,  64. 

of  thoru,  64.                                          ^^^^H 

of  amii,  9d. 

of  umblUcal  Toalck,  66,  64.                     ^^^H 

^m      oTlttc^,  «3. 

uicnu,  SO.                                              ^^^^^H 

^P     of  blood,  4S. 

of  VBffiOA,  80.                                                       ^^^^^P 

^*^     ol'  blockl-VMNob,  4S. 

of  veroix,  65.                                              ^^^^^B 

of  boDu,  18,  M. 

of  vertobm,  40.                                                ^^| 

0tbnia,4lk 

of  viwMm,  abdowiiul  and  thoracic,  48, 61.         ^^| 

of  cereballiuD,  SO. 

of  viaoenl  arobo*,  66.                                      ^^f 

of  oonbnl  vMiclitf,  $S. 

DUbehM,  flomplioatiiig  pra^naney,  974.         ^^^^H 

of  ccrabnimy  80. 

Diamctere  uf  ]wlvui,  IM  d  m;.,  189.             ^^^^^| 

irf"  chorion,  M. 

^^^^H 

oTolitori*^  64. 

coi^ui^ate,  16],  469,  470.                                ^^^^^B 

^^     ofcloacft,  48, 

diuffoual  uonju^tVy  46V,  470.                     ^^^^^^ 

^H     ot'cord,  G3,  M. 

oblique,                                                        ^^^^H 

^f     of  coriuut,  48. 

Lniu«vrrBe,  151,                                               ^^^^^H 

'           of  dliTOAtivL-  tnitt,  «fi. 

DiaraetetB  of  fctail  tHiad,  1 00  ft  st^.               ^^^^^H 

1 111  dufMl  p1utc5,  4y,  flS. 

Diarrhtoa,  in  prrgiitinr^r.  9<i,  116.                   ^^^^^f 

^K     of  cor,  6».  &L 

In  puorpuml  ffvcr,  KTtf.                               ^^^^^f 

^H     of  «pidcrail»^  4S. 

Diel^  in  pixi^uticv,  lid,  114,  IK.                   ^^^^1 

^H     of  cxtrcmltks,  (9^  44 

ID  pucrpeml  state,  256.                                     ^^^^H 

^P     ofcyo*,  M,  64. 

DlnodtiuD :                                                                 ^H 

^      of  fliw,  M. 

disordunt  of,  b  prngnanoy^  60,  06, 114, 116.        ^| 

of  fet.  65. 

of  now- bom  iotiiut,  350.                                          ^^M 

of  totus,  48.  62. 

Dilutive  tract,  dovtilopment  of.  48.                       ^H 

orf<nitwclk>»,64. 

Di^nlal  cxaniiaatiuD  in  labor,  90}.                            ^^H 

of  EcuUo-uriuarjr  oriniiiN  48. 

Di^talut,  um  of:                                              ^^^^H 

of  piUn'Js,  48. 

ID  eclompsiii,                                                 ^^^^H 

of  hair.  41^  M,  «5. 

in  hiemorrbaffo,  .'i9l .                                  ^^^^H 

of  head,  «S,  M.  4& 

In  poeumoDta,  270.                                             ^^H 

^^     of  'mtoftiiic,  48, 60,  «8. 

in  puerpeml  fever,  697.                                     ^^M 

^H    ofj»in,M. 

incliuok,  660.                                                        ^H 

V    ofUbi«,«i. 

\d  Uurdy  Intior,  467.                                                 ^^H 

of  Uou^,  64,  05. 

Dilulor,  Kiunvs's :                                                  ^^H 

ofHpft,  64. 

in  ocridc-iiin]  bBmorrha^,  664.                          ^^| 

of  luii^,  4S. 

ill  br«ecb  proMntatioDt,  904,                              ^^h 

of  medulla,  60, 

in  craniotnmy,  414.                                       ^^^^^ 

of  mouth,  4S,  03,  64, 

uclumpmn,  660.                                         ^^^^H 

of  miucl««,  49. 

in  hyilalidiform  mole,  901                          ^^^^H 

ofDBils,48,  64,  C6. 

in  plnceota  pnovii,  60ft-606.                              ^^H 

of  OSTUl,  66. 

in  prolnpwd  Amis,  461.                                         ^H 

of  neek,  64. 

bi  protracted  first  sta^  of  Ubor,  457,  466,        ^H 

of  iMrroB,  ffpinilf  48. 

^1 

Bf  B«iTOi»  ajritam,  60. 

in  Thomas's  opentioo,  449.                                 ^H 

oriiaM,4S,64. 

In  VBLnruil  Lhrombus.  637.                                    ^^| 

of  ortnn.  66.  63. 

to  tiiduoL*  prvniaturu  delivery,  656.                         ^^| 

of  ornans  of  gcnentkm,  femol?,  £9. 

DilAl'ir.  Gilt  Wylii'«.  uxu  of,  1S7.                              ^H 

of  palate,  (4. 

Dlphtlieriiiti  patubof  io  puerperal  fbver,  660,       ^^H 

Ofpoot*,  64. 

667, 666.                                                         ^H 

^^    of  pUoenU,  44. 

I>inui protigtni*^  67,  6S,  Xi.                              ^^M 

^B    of  rocnuD,  66. 

XHaciues  complloatiDu    i>retftiaoey,  61,  118,      ^^M 

^V    ofrilM,64. 

Ml  (rid*  prvguunry,  diaeoiwa  oompU-      ^^| 

of  amlpf  64. 

oatiiijl.                                                           ^H 

of  •oratam,  64.  65. 

albuininaria,  91.                                               ^^^ 

of  aktn,  46,  64. 

•maorotta,  61.                                                   j^^M 

of  ikall,  64. 

amblyopia,  61.                                                 ^^H 

of  ipiant  colamn.  iB. 

amniotio  (laid,  dofldcocy  o(^  396.                     ^^M 

^ of  Momicb,  46,  50. 

aonmU,  114.                                                    ^^M 
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DiwMW  oomplicating  pregnancy : 

HMBRtheals,  91. 

•nomaUaa  of  coril^  293  d  utj. 

antefienon,  iifi,  £!7d. 

•nteTerdtm,  so,  ^6, 

aadteBiM. 

cardlM  disMisai^  39,  360. 

cephaUlgiA,  r^^^. 

ohol«rm86S. 
,    oboTM,  114,  374. 

cinnlirfiaia,  diKorder%  at,  in.  us, 

OnUisg  of  OOhi,  iHn^  Ulfi,  iiw. 
oonstipation,  68,  00, 116. 
oord,  anomaliM  of,  S98. 
I  flT^taoroord,  897. 
daaftwM,  SI. 
death  of  ftMiH,  106. 
dagenentioiM  of  oofd,  89T. 
dlabetM,B74. 

<&UlllOBft,M. 
AldlMBB,  91. 

diDi^r,  88,  Hi,  116. 

dT^oKM,  (K>,  114. 

enmk,  98,  M,  116,  lir. 

amidijwma,  970. 

emi^eiiia,  J^O. 

<ndomebitb  deoidna,  884-9M. 

ewnUwinite,  861. 

fiue-wibe,  91, 1S9. 

flatnleiioe,  lia. 

gangrene,  115. 

ftoltra,  89. 

heartburn,  112, 131. 

heart-disease,  89,  266. 

herniaa  of  cordf  296. 

hydatidiform  mole,  298. 

hydnemia,  89,  115. 

hydraninion,  95. 

hypertrophy  of  heart,  89. 

hysteria,  114. 

icterus,  266. 

incontinence  of  uiine.  88. 

indigestion,  90,  93,  lU,  116. 

insanity,  114. 

maceration  of  foetus,  304. 

malarial  fever,  122,  264. 

mania,  91,  114. 

mummification  of  foetus,  SOS,  306. 

nausea,  90,  93,  99,  116,  117. 

neuralifia,  83,  91, 114. 

oedema,  88, 114, 115. 

oeteopliytes,  89. 

palpitation,  114. 

paresis,  91. 

pelvis,  oontrnoted,  465. 

phthisis  pulmooalis,  270. 

placental  diseases,  287. 

plethora,  88. 

pleurisy,  270. 


Du^nees  complicatliiK;  pfugnoiic^ : 
pDeuinonia,  ueuto  lobar,  "^fi^^ 
prolapec  uf  uttrua  and  vagiiu,  2SS,  9SS. 
pruritus,  91,  lil. 
rt'lapsiD^  fevtfr,  S€4. 
retroflrxion,  116,  STB.  tffT,  »10, 
I*trovttriioci,  116,  ^79. 
nibwlo,  S61, 

Milivatloo.  90,  M,  99, 119,  ISl. 
a^iTlaLina,  262, 
small-t.x'ix,  Sdl. 

iTI^iiBa,  871. 

tamna,  nteriiw,  5^ 

typhoid  Aver,  S64. 

typhnafeTer,  964 

wiooae  Toma,  88,  US. 

Tariola,Sei.  ' 

varOgo,  91, 114, 118. 

Tood&iff,  M,  99, 116,  lir,  «•. 
Biaeaaea  of  childbed,  658. 
Diaeaaea,  nlatioiu  ofq^notto,  to  j 

ibfer,680. 
Biqilacemeato  of  ntenia,  89,  111^  ^  S* 
it  mg.,  810  (*Mf  utarai,  AB|iBBB«aMK 
X        of). 

Dtninnaa  ia  pragnaiu7, 81, 114,  lU. 
Dobrm  frmafimtm  184,  IST,  UL 
Donal  ^atea,  48,  68. 
Double  ntema,  84,  877,  MO. 
Donglaa,  eul-dt-mu  of,  9, 15b 
Douche,  aterine : 

in  abortion,  890,  822-82S,  854,  856. 

in  hydatid  mole,  802. 

mpoa-partum  hfemorrhage,  589. 

in  puerperal  fever,  688,  69S,  694. 

in  retained  placenta,  594. 
Douche,  vnginal : 

in  abortion,  820,  822. 

in  Csesarcan  nection,  440. 

in  forceps  deliveriea,  867. 

in  placenta  preevia,  608,  606. 

in  pr^nancy,  113. 

in  protracted  first  stage  of  labor,  457, 45S, 
502. 

in  pruritos,  122. 

in  puerperal  fever,  699. 

in  puerperal  haemorrhage,  692. 

in  puerperal  state,  224,  253,  698. 

in  retained  placenta,  594. 

to  prevent  puerperal  fever,  687,  68S,  €92, 
699. 

to  produce  abortion  or  premature  delivery, 
854,  356. 
Dress,  in  pregnancy,  118. 
Dropsy : 

complicating  pra^Tiancy,  88, 114. 115. 

of  amnion,  75,  95,  108,124,  290,  561. 
obscuring  pregnancy,  95. 


^^^^^^^^^^^^^^INU^^^^^^^^^^^^^^^^H 

^^b^^bor,  4fi5. 

S^y^Miir  ••                                                                              H 

^^^^EBhbB' 

in  etiibrTotomy,  4JM.                                              ^^^B 

f            Uctifaniaa,  M7. 

in  I'orroV  oi>crati^l),  444.                                        ^^^M 

L            (jfM-iUur,  30. 

in  uterine  myoma,  545.                                         ^^^| 

^^L    Wolfllan.  2». 

Ectoina  nf  abdoDiinal  orK«ns  obfttractln;;  la-        ^^^| 

^^fpuetus  artfriotiut,  84,  68.  SSO, 

bor,  556.                                                                ^^M 

f           ulivr  hlrth,  toO.  ta*. 

Elastic  atookinffs  in  pref.rniinry,  lit.                        ^^^| 

L         J)u<tus  etHimHty  04,  i>VT. 

KIImw,  diafpiosU  of  ku««  ftoiu,  IVV.                        ^^H 

^^LJ>iiimtion  orpreimutcy,  104. 

£lc<ctrici(y                                                             ^^H 

^^Bt^Tomoy,  ([IuikIs  of,  4. 

lu  foiesin  of  prcKnanoj,  117.                                 ^^^| 

^^  DyspOfBS,  in  |irBjoiinoy,  Wi  JH,  8W,  851, 

iu  cxtrn-uterine  pregnancy,  M5.                           ^^^| 

F                    M»,  M7. 

iu  induced  Uibor,  855.                                            ^^^| 

^^B     in  pulmonary  eniboll»ni,  417.  449, 

In  poH'partum  bKniurrhii^'c,  688.                         ^^^H 

^^b>jrMOeu,  5ftfi,  AM  «#  «ry.  (rt*^  Ubur,  paUiAil, 

Elytrotomy  m  oxtnt-atvrioe  prvKUxmcy,  Ml           ^^^| 

^^V           ohHlnKtod,  amt  tiirdy). 

Kraaciatioa  in  prvAuunL-y,  114,  Uii.                         ^^^f 

^^H     fVT>m  <Jmil>le  nxttiMrnt,  M4. 

Emlmllaui,  palmciuary,  445.                                         ^^^| 

^^^     rh>m  Total  eiu[ili.vacniA,  BSfi. 

Embolus,  puluionanr :                                               ^^^| 

r         Ityauria.  (Wiiu  rotroflciciou  of  icnifiJ  utera<, 

collapae  and  death  from  palmonur,  in  la*           ^^H 

with  inoArvvntion,  W). 

bor  and  childbed,  (Mo.                                       ^^^| 

in  e^jnocvte,  &S7. 

Btfaor,  in  treatnwiit  of,  450.                                    ^^^| 

in  oxUB-ut«rlno  pra^nonoy,  St9. 

in  puerperal  fovcr,  SOo,  480.                                   ^^^ 

ayniptonu.  447.                                                        V 

Bon,  develof  nwnt  of,  4S.  M. 

treatmont,  45i).                                                   ^^fl 

Ecbtmicooci,  vicinal  urealA  Atini,  598. 

Embryo :                                                          ^^^H 

£4;-Uunf»i*,  M7. 

Diutomy  of,  M,  48.                                                ^^H 

•twrtion  in,  &76. 

ciroalatioo  of  48-48.                                         ^^H 

1           AttMiminurla  in,  M7. 

developmaat  of ,  48.                                                   ■ 

^^    anntbeUcs  lit.  67B. 

Uyon>^  of,  47.  4ti,  (li.                                                           H 

^H    hash,  hot,  Id,  ABO. 

nouri)i)im<int  ol,  50.                                                        H 

^^H    bleedinjf  In,  fi?9. 

Embryoloiry,  43.                                                   ^^^H 

^^H    bromidM  in,  67S  «f  Mf. 

Embrjonic  arra,  47.  49,  62.                                     ^^^| 

^^H    oalfaartitis  in,  679. 

Enbryonicapot,  6:1.                                                 ^^^| 

^^P    c«r»bnl  MurtDia  in,  579. 

Embryntomo  of  I*.  Tbomae,  434.                                ^^^H 

^^■^    chlorol  in,  678  «t  —q. 

Embryutomy,  418,  431.                                            ^^H 

r            chlorol'onu  in,  &T0  irf  Mf. 

deoapitaUon  in,  488,                                                   ^^H 

1            cUtttcftl  tuiCovy  of,  M7. 

exfintemtinn  in.  43d.                                                  '^^^| 

1           daAnition  of,  647. 

indications  for,  451.                                                     ^^^H 

^^      dilator,  BarnM^ft,  in,  fiSO. 

version  in,  482.                                                       ^^^B 

^B    «tio!o8T  of,  &70. 

Smoaia:                                                                     ^^^^ 

^V     rorcepa  in,  SA8,  37fi,  581. 

anodyoM  in,  IIT,  1111.                                        ^^^| 

Ovquvncy  of,  B47. 

Induction  of  abortion  tbr.  118.851.  869.                ^^H 

it)  ehoiuni,  litU. 

in  hydramulon,  S!^2.                                               ^^^f 

in  chruiiio  n«phriti)i.  :!7^. 

in  imaroenitioa  of  rairuflamd  utenu,  980,          ^^H 

in  plaoeuta  [incvia,  SVii. 

S5f.                                                                          ^H 

lajwtf-^oriwm  tuamurriu^fe,  500. 

in  pn-irnanoy.  M,  »9,  114, 117.  547.                             V 

In  marine  tumom,  543. 

treatment  of,  114,  118.                                                    H 

inania  iu,  702. 

in  puerperal  fever,  474,  678.                                          H 

muq>)iia  in,  579. 

in  rupture  of  uterua,  614.                                              H 

u'lleuM  t'f  bnilii  in,  R74. 

in  i>hock,  440.                                                                      1 

iwlhoiojtj-  of,  570. 

narcviticn  in,  US.                                                                ^| 

pblelMtomy  in,  rt70. 

EmpliyBcinn:                                                            ^^^H 

pragnoaln  in,  549. 

abortion  In,  270.                                                    ^^^| 

aymptoms,  proinoiiltorr,  of,  547. 

complicvtinir  pretcttAncy,  570.                              ^^^| 

tonninationii  of,  f»6d. 

fttal,  cauiiinfr  dyat<KiH,  hh&,                                             H 

treatment  of,  577. 

aubcotaneoUii,  lit  precipitate  Iat>nr,  4AS.                ^^^| 

uiwfflia  in.  571,  674. 

flubpcrilouuU,  in  rupture  of  utvrua,  416.              ^^^H 

urine  in,  54$,  A77. 

Empyema :                                                            ^^^| 

vencnection  In,  670. 

oompUeatiQir  prc^anov,  a70.                                ^^^| 

1^^  SmMSevr,  Hidbi'a  wiiv,  in  ocplialotumy,  i31. 

Enc«pluUoccl«,  (MUgQuital,  668.                                ^^^^ 

^^^^^^^^^^^^^^^^J                       ^^^^^^^^^^B 

^^1               En<locai\lHU : 

EroUicnania,  702. 

^^H                    in  prvKniutoy,  SeT- 

Ervwpclfls,  bow  related    to  ptier)i*rBl  kvft. 

^^H                    in  cuerperul  fever,  669. 

6!»«. 

^^H                EEiJochorioD.  5X. 

EiNtiraotion  ofdate  of  ooofloemrat,  106. 

^^H               Eoiiocolpitif,  !□  puerperal  fever,  S&6,  6TI. 

Ether: 

^^H                Kndntuftritis  n-rvical,  bS9. 

in  abi^rtifin.  898. 

^^^B               SndomrirUu    tUcidva,    cumitlicotioff    prcg- 

in  snicmiA,  cvrchrnl,  (190. 

^^H                Duiuv.  2r'i,  ■i^,  sio. 

in  Cn«Btvdti  uvtinn,  4S!t. 

^^^B                 EndotnttritU  dtjidua  aUarrhalu,  or  hydroi^ 

in  eaibolism,  pultuunar}',  '60i 

^^^m                           rkau  frrntiJaruTn,  2H6. 

In  furceiM  delivery,  867. 

^^H                  Endom*trUi4  Jecidtia  thrOniea  *i\fuM^  3&4. 

in  Iiibwr,  2S6.                                         ^^ 

^^H                  EntiometrUi*  tUcidua  polj/pma^  ;£&5. 

ia  lacerations,  688.                                ^^H 

^^^H                  Ejuli/mftritui  fi4ndua  tuberoM,  i*i6. 

la  nausea  of  preicnanc}-,  117.                 ^^^| 

^^H               Endomttritbi  \n  puerperal  fever,  0&d,  4fi7,  671. 

in  puluKiiuirv  t'oibolum  and  shook,  ^M^^^| 

^^H                Cituiuu,  in  cclaiup6ia,  560. 

fitttt-fiartum,  6S8.                                           ^^^| 

^^H                         laU>r,  ->tS. 

Eunnohs,  li-iuuki,  ^unilal  tiri^ans  of,  U$.           V 

^^H                  uutntive,  in  prc^aticy,  114,  US. 

EuntachiaD  volvc.  6*!,  W,  65",                             J 

^^^B                     pod-fntrtur»^  i!fi4. 

ErisceratioD,  488.                                          ^^fl 

^H                  Kplbtut,  4(t-4S,  GO. 

Evo/utio  cr>ndupiiMto  rifrpfvf,  fi64,  66S.  ^^^| 

^^H               Kpil>1a»tio  t>phcrcs,  M. 

Evolutinn,  spontaneoiB,  D64.                     ^^^M 

^^H               Epidonnui,  Uovutupmciit  of,  48. 

etiology  of,  &64.                                   ^^H 

^^H                  in  nuocmtioD  ol'  Icottii',  aoi. 

mechanism  of.  668.                              ^^H 

^^H               Epduototiiv,  ::I4. 

pro^oais,  866.                                     ^^H 

^^H              Epittivlium,  ijHndrtcal,  dhnted: 

EximliutkmoftHtieat:                         ^^H 

^^H                    in  iflaiidji  of  «vrvix,  I'.i,  81,  9S. 

method  of  coDdocUng,  in  labcr,  MM.    ^^H 

^^H                  m  \i\anti»  of  uWrua,  1*^,  SO. 

Id  prvgnanvy,  M.                              ^^H 

^^B                 of  breast,  S4T. 

Exantliemata  in  prctruancy,  861.             ^^^| 

^^H                  of  ovary,  83,  S6. 

Exi-ntentioD,  in  cmbo'v^isy,  iSS.         ^^H 

^^H                  orovum,  AT. 

Sifaeatio:                                                 ^^^M 

^^1                    oftuK',  21,  42. 

ttftO'HttriM,  10.                                  ^^H 

^^H               ErtKnilitj: 

MSMD-MffrMd,                                                      ^^^1 

^^H                  «tmc»1, 86. 

Exerdae,  in  prcffnanoy,  118,  Itt.             ^^H 

^^H                  of  nipple,  &8. 

ExhaiuiioD,  nam,  and  abock.  640.         ^^H 

^^H                 orFallopiun  tube  (thooreticalj,  41. 

trctttnoni,  660.                                     ^^| 

^^H                    ofvui^nl  bulbn,  Ti. 

£xochorion,  &8.                                       ^^H 

^^H                    uvarion  fthoorelioul).  St. 

RxostoHis,  polviu  deformity  fWun,  Kit.     ^^H 

^^H                   titorinc  (thoorvticnt),  86. 

HxpresMOD  orlutul,  In  labor,S12.             ^^H 

^^K                   vn.'injJ  (tlitKireUcal),  8. 

Exjin-Mi'in  i>l' plaounta :                              ^^^| 

^^H               Erfot: 

by  Crade's  luettiod,  U90,  884.                  ^^| 

^^B                  contrninilioaHoDs  fW,  in  pBrtnrition,  461. 

■It  onntracl^  pclva*.  6<)6.                     j^^H 

■■                         indications  tor.  In   p«rturiUoo,  8S4,  460, 

in  irrcjruiar  pains  nl  third  itagt  of  wo^V 

i                                   607. 

4.S)),  4<t8.                                                         1 

phjiiinloinoKl  Mtinn  nt.  460. 

in  plftrcnta  pT«via,  W)X                           ^^H 

UM  ot;  arUr  Donnal  tulnir,  3^,  460,  688. 

Expiili>i'>n,  Kporilatieuus,  564.                       ^^H 

in  abortion,  8S0,  SSI,  !IS3. 

Extun-siim,  vT  fetal  bead,  in  fiKt  |QMi^^^| 

hi  CdMiarenn  faction,  441. 

tioIl^.  186.                                                      ^^^1 

in  bydotiil  mole,  SOi. 

of  fttoi  hi>ad.  Id  nnrroal  labor,  177.       ^^^B 

in  lonfl  second  stage,  460. 

External  ntlutinn  :                                              1 

in  parturition,  334,  460. 

in  fuoe  presvntutton*,  188.                        ^^J 

io  plsoents  prvvlA,  60S,  0<16. 

in  iioniml  labor.  177.                               [^^H 

\^  pnti- partvm  brmonhoer,  fWHA. 

ExtrauUoD  of  IVrtu» :                                   ^^H 

in  protroctod  fintL  atu^  ol'  tftbor,  457,  468, 

after  perl'orution,  419.  488.                   ^^^H 

461,  &11. 

by  br(K<d],  in  tirwcb  prMsmtntloDt,  U^^^| 

ETTjotin.  for  varicotw  veins,  116. 

by  feet,  In  breerb  praMutatlons.  t&i,           V 

in  nburtion,  %'iZ, 

by  foroopn,  m  brnecb  eauas,  BUS,                 J 

Eiufiloas  00  oor>'i3c,  in  progoancy,  81,  116, 

tn  Cjc^arean  wctinn.  440.                          ^^^M 

I'iO. 

in  craniotomy,  419.                                  ^^H 

in  puerperal  ctAtf',  848. 

In  f«M)t  :iiid  bnwch  preMntatiom,  889  if  M^^ 

treatment  of,  116^  ISO, 

in  pi'tvic  prvMntatioaa.  868.                         1 

^^^^^^^^^^^^^^INDEX^^^^^^^^^^TC^^^^ 

W        ExtnutloD  of  ftetw : 

FiLllopiiin  tuboA :                                                               ^M 

1             m  rvftl  or  Appuvu  d«ttth  of  mother  in  proit- 

diUuiioa  of,  in  atreslu.  Ml.                                    ^M 

B                   uancy  or  Ubor,  660. 

focuodstioD  In,  ii.                                                   ^M 

l^^     relief  uf  urm*  in,  8M. 

flinbnie  of,  19.                                                         ^M 

^^HCxtroctioa  of  truuk  in  bnecfa  owwk,  tH. 

In  cxtm-Dierin*)  prcenancr,  898.                               ^M 

^^BKxcni<ui«nuc    iirvKninoy   (vMa   proHanacjr, 

inftindibulDin  of,  U.                                               ^M 

exlr*-uti'rine),  280,  8x7. 

itstbmiu  of,  19,                                                               ^M 

abdominal,  8^,  385,  S8V. 

inuoouH  numibninr  of,  21.                                             ^M 

oolUfwo  In,  8«S. 

nnucleo  of,  W.                                                       ^^^| 

deftnition  o(,  a^. 

DOD-er»;tiIit;  of,  41.                                              ^^^H 

diATtioyU  of,  SbO,  840. 

Mtiiim  t^iiominaU  of,  19,                                         ^^^^| 

cloctHcit^r  in,  MF>. 

portion  of,  in  prc-ini»ncT,  79, 

vlytrotoioy  in,  344. 

Famine,  oauaiUK  Bburtiuu,  806. 

lurinorrhnm  tn,  SifT,  846. 

Fandiim: 

inUsratttUil,  88b!. 

iu  ooHais  of  pr«gnancr,  117. 

ovfthnn,  SUT.  Sil9, 198. 

in  cxtra-utcrine  pn^rnauoy,  845. 

imiloniiu  in.  8&1>,  840. 

iu  ptttt-part^im  bimiorrhigu,  588. 

Btonndnrir.  SnQ. 

Kn>M.-ui.  pvtvic,  ir*l. 

^^      ■jrttiptonu  of,  838. 

Kat,  in  obdoiuiiuil  wall,  ob«curin|r  prv^mancjr, 

^^^    terminatiomi  of,  887,  833,  339. 

102. 

^^f    ttltMl.  a*.*?,  836. 

Fnt,  developmont  of,  88. 

tiibo-nbdonunnl,  838. 

Fatty  degeiwratioD  of  Aetus,  308. 

tubo  ovwUn,  3S& 

Foundation,  42-44. 

trcntmcnt  of,  84:i. 

ctuinjpa  in  ovum  aR«r,  44. 

(a)  in  oftMH  of  tutrly  gastalion.  843, 

Feedin^^,  artificial,  of  tufftnu,  267. 

(6)  In  CUM  nf  wlrattoL'd  tfr8tKtJ'>n.  Si6, 

uatunU«  of  infaot^.  i&i. 

(<*)  in  ca-oa  ol  gMtatiou,  after  Uuutl)  of 

Fkuos,  oJ'infiuita,  861. 

foetio,  AiA, 

Fevor :                                                                        ^m 

£70:1,  development  of,  69,  M. 

malarial,  oomplicaUnjir  pntf^xiocT',  S44.                ^^^H 

^m 

compUcnttn^  Uhi  puerperal  state,  fWt.                 ^^^H 

^^^HnK«>iichc  in  pr«tn»nry,  133. 

milk,  tM7. 

^™^pBc«).  dcvelop'uent  of,  84. 

pui-rperal,  $55  (rW*  poerperml  fever). 

Fftcc-prcNvntAtlon*  (i-A^  prowntatimu,  610c), 

rvln|«ung;,  In  prtgnuncy,  2'14. 

my,  1*4,  ua. 

ncnrlt't,  cotupltoatinjf  prvirnanojr,  S8ft. 

abnortnul  miJcbKnbiai  of,  188. 

typhoid,  in  pnvnanoy.  SM. 

onu<c«of.  IM,  4*^1,  447. 

typhus,  ill  prvrnanvy,  984. 

ouDfl,^ruriati<fi  of  bend  ia«  189. 

Fibroid    tuiuore.    differential    diaf^noala    of. 

cntiiiotoiuy  III,  419. 

from  preicnanoy,  101. 

doHVnt  in.  IH'l. 

ofplnoentM,  290. 

dtiTulopitir<nt  of,  fA. 

Fillet,  itav  ff,  In  breccli  and  foot  c«sei«  888, 

d\h)cntinift  of,  11)0. 

301. 

cvU'ukIoq  uf  fctttl  head  in,  IM. 

in  rernon,  411. 

oxtumAl  niutloti  in,  )(Ul. 

Fimbriic: 

flexion  of  fcBtkU  in,  \9i. 

of  Fnllijpinn  tube,  19. 

forocjtt  in,  A81. 

ocwriop,  4a, 

freqiK-ncy  of,  lft4. 

Flasuro  of  nipple,  707. 

^^^1     hcut-Aoundu  in,  lOS. 

Ftetuto  after  Thomas'*  opoimtion,  449. 

^^^P    msohanlKtn  of,  HR. 

caOH'd  liT  calcidi,  MT. 

^^^"     membnnoa,  pn»orv»tion  0*,  in,  l»l. 

caUMt-d  hy  oontniL-ted  pclTi«,4C8,  489,  Ml. 

H            mbtakou  for  htvcch,  lul. 

U-i, 

^^^    peribntian  in,  41S. 

u)tu>«d  by  «inw  lalMir,  MK 

^^H    pFOfnotta  in,  Ittl. 

Flatteued  pelvis,  46fi,  409,  474,  Ml 

^^^^    proUpw  ofctml  in,  880. 

iwrn-racbiUc,  474. 

^^^V    rutatioaof  frctuk  in.  1B7. 

mciiitip,  475. 

W^F    tmlmentuf.  l»l.  4&«. 

irre^ilar,  478. 

W           Fullnplan  tuba*.  IS,  m,  SO. 

FlaCalcnco  In  prc-irnancy,  US. 

ft              ampulla  of,  19. 

Flexion  of  fetAl  head : 

1              itnAtoinv  of,  lU.  80. 

advanta^^es  of,  173. 

^           oyliadriua)  cJUatodopitbeliom  in,:21,13,3W. 

in  oontnot«d  p«lvM,  484. 

^^^^^^^^^^^^^                           ^^^^^^^^^B 

^^H            Fluxion  of  foul  head : 

Foowa:                                  ^^^^^^H 

^^^H               m  &0C  pre«onUitionii.  186. 

omphyacuu  of.  SSS.                             ^^^| 

^^^P               til  uoraial  |in»outntioiif,  171. 

enocphAlocote  of,  obstzvoUoit  labor,  U^^^| 

^^H           Floor,  p«Uic  or  |>criucuU  I5d,  160. 

extntctloo  of:                                       j^^f 

^^^B             Fluotuatlon,  utennt,  m  ^legnaacy,  140. 

in  brbcck  and  fbol  preaenUtiobai  4^^H 

^^^H             Fluid,  aiuDiotic,  6\. 

^H 

^^^1                 kuunwlkji  of,  390. 

in  Casarvan  aoc^tion,  440.                      ^^V 

^^^■^                oauipoaition  of,  41. 

in  emnintom^',  419.                                           1 

^^^^^_^       doficiuncy  of,  29S. 

In  pelvic  prescntdtioDi,  888  tt  ttq.                1 

^^^^^B        otwcurm^r  prv(fuiutcv,  Ofi. 

tOiitruuii'Utfi  lor.  4W,  4IV.                                1 

^^^^^r    FnrtuM 

nitb  head  ut  brim,  SVS.                         ^^m 

^^H              abdomiDal  cnlarj^enient  of,  obstmctiDg  dfi- 

fan  of,  70,  165.                                            ^^M 

^^M                        liver>,  5M. 

latty  degtjnoratioa  of.  S06.                      ^^H 

^^^H                BbuoriiuilittM  of,  obetructLiig  delivery  of 

dexian  of,  in  labor,  ITl,  17U.  1^.           ^^H 

^^H                       trunk,  6&i. 

fautaaelliH  of,  70,  165,  I8S,  fi&l.              ^^M 

^^H                 abnonnalUice  of,  olwtructing  lal)or,  ^61. 

funiit  of,  onoiualia  in,  298.                     ^^^| 

^^B                 Rdlieiioni  of,  cauaIiic  dytttovtm  61*6. 

lubituul  death  of,  aa  cauaa  for  todM^^H 

^^H                •dtpooeroiu  cliui^vft  m  rculucd.  304,  HtQ. 

ulmrtion,  S60.                                                 1 

^^H               •Buarcft  of,  ciiii.«tn]{  d>KU>cui,  655. 

htiad  of,  ut  term,  70,  lOA,  166  tt  aaf.  jmdi    J 

^^V                  ancb^'loiii  of  joiiiu  ut',  filH,  b56. 

head,  fetal).                                           ^^H 

^^B                  aMiUxi  of,  ob«iruutiug  dclivoiy,  &S4. 

b*:art-v4)undi«  of:                                       ^^^| 

^^B                at  tn-m,  QA,  166. 

in  aitphyxia,  A41.                                     ^^H 

^^H              atUtude  of,  1i  et  *&^. 

in  breech  prewntattonit,  106.                  ^^H 

^^H                bladder,  diUtotioD  of,  6M. 

in  fntf-  proHentationii,  10&,  190.               ^^H 

^^H                oau40s  of  do&tb  of,  S08. 

tn  hcitd  prciieutiitiODii,  105,  163.            ^^H 

^^H                circulation  of,  66-68,  U&O,  6S7. 

in  liydutldifomi  mole,  601.                    ^^H 

^^H                coDflgnralion  of,  in  bnx-cb  prencntutiaiut, 

in  hydnninion,  ittfi.                                ^^H 

^^m                        302. 

in  hydroccjihaliia,  552.                         ^^^ 

^^H                coTifienJUil  hfdroccptmliu  uf,  551. 

in  proKoanoy,  96,  97, 101, 103, 10*.             1 

^^H                cord  of,  inorniUieH  and  di»easea  tn,  :!93. 

in  tardy  labor.  4C0.                          ^^J 

^^M                cranium  of,  70,  146,  A51. 

bydToccpbaluft  of,  nbMtniotlnir  Itdor,  6S|^^H 

^^K                dead,  rcteutiou  nf,  im  ut*ro^  SOS. 

hydrotborax  of,  obi<tructin|^'  Intmr,  &M»  ^^^| 

^^H                death  of,  100,  S08. 

in  cxtni-utoriQc  pr«Knancjr,  340.             ^^H 

^^^^^^            tK>a\  tonion  of  cord.  904. 

in  flfAt  month,  62.                                    ^^H 

^^^^^B           iodientinf;  abortion,  a&O. 

lo  second  month,  64.                                ^^^| 

^^^^^V           hi  □*!I^britu«,  ^3. 

in  third  mr>ntb,  64.                                ^^H 

^                  pnxlucing  abortion,  S^S. 

in  fourtli  lo  elfthtb  aiontb,  65.               ^^H 

^^H                d^ircnvmtiou,  udlpoo«rou>,  of,  606. 

In  ninth  to  tenth  tnonth,  65.                     ^^^| 

^^H                   calcareotui,  of,  806, 

-  hau{/o  of,  63,  64,  68,  49.                            ^^M 

^^1                    &tty,  of,  S06. 

1en|*th  of,  at  temt,  69.                                ^^H 

^^H                   of  livor  of,  (iTih. 

livor  of,  fattf  deffcneratiOD  of,  555. 

^^H                dcvtcoDt  of,  in  lalior,  171. 

macemtion  of,  804. 

^^H                  devulopment  of,  6-i. 

mfcontum  of,  f>2,  69. 199,  860. 

^^H                    in  f>u«.>eB.sivu  monthii,  63. 

nuio.HttT>tiiiii.-e  developed  ftom,  656. 

^^H                    in  fin^t  monlh,  ^1. 

movciutruls  of,   in  prcj^ancj,  Tfi,  9S,  M 

^^H^                   m  iH-cond  month,  64. 

fi^lOO.  106. 

^^^^^_^            ID  third  month,  64. 

Rctivv  and  pasaivo,  96. 

^^^^^B                fourth  mouth,  64. 

in  b>duttdtforcD  inol«,  SOI. 

^^^^^1                          month,  64. 

muminificotlon  of,  SOS,  306.                    ^^ 

^^^^^^H                 (tixtb  month,  6.^. 

pancreaa  of,  unlargtd,  &C5.                      ^^H 

^^^^^H            in  Bvvuiilb  month,  65. 

p<^yraceHs,  '231.                                          ^^^H 

^^^^^H                  ei]{l)lJi  month,  66. 

poHttiouii  of,  72,  76,  170.                            ^^H 

^^^^^r            in  nintli  month,  65. 

cluMi&oitlon  of,  170.                            ^^H 

^^V                     in  tvniil  month,  65. 

^^H 

^^H                  dia^OMS  uf  dvMth  of,  IflA. 

in  multipane,  ?5.                                    ^^^| 

^^H                 diameten  of  h<?tid  ul,  VM  tt  mq. 

kn  pluripam,  75-                                  ^^H 

^^H                 dbuatiev  of,  obstructing  dull  vorr  of  its  head, 

oudpito-poaterlor,  170,  170.                ^^H 

^H 

aeeond,  76.                                              ^^1 

^^H                ectopia  of  viBc«ra  of,  566. 

pnacntatiotu  of,  79  {tid§  proaentaUoOi).       J 

^                                                INDEX.                                                 7G5     ^1 

^M  Ftatw: 

Forceps:                                                                 ^^H 

^H      pnmra-inarkii  on  heod  of,  490. 

in  death  of  Dnothor,6fil.                             ^^^^^| 

^H       potrefkction  of,  in  reMntioo  of,  809,  805, 

indicationn  for,  846.  809,  646,  «fil.         ^^^^H 

^V 

at  pelvic  oQtiet,  888.                              ^^^^^| 

rttleue  of  Annii  of,  SM. 

in  double  vagina,  6S8.                            ^^^^^| 

rvUmtion,  in  ni'ro,  of  dcail,  SOS,  M7. 

in  eclampaia,  S81.                                   ^^^^^| 

roueimt  of,  in  Ubor,  178. 

In  fiMV  pKWQtAtiona,  8$l.                         ^^^^^| 

1 aanfuinoUniutj  S(H. 

in  foot  and  brcooh  prcacnutiona,  S8S.      ^^^^^H 

^K       site  of,  in  raocteraive  mnntfas,  isa  «tf  m;. 

in  hiiwlHUiMaaf  SMS.                                ^^^^^H 

^^P       ipleen  of,  Rolargt-tneat  of,  fi55. 

in  multiple  pragnancy,  SSA.                    ^^^^^H 

^^        wltttif*  of,  ;o,  IflS.  188. 

in  oocdpito-poKterior  poaitious,  879.         ^^^^^H 

tumur*  of  trunk  of,  otvitmctinft  labor,  AM, 

in  placvnta  pm-vla.  80S.                             ^^^^^| 

^K               5W. 

in  prtftcatura  labotf  8M.                           ^^^^^H 

^H       uriD«ot,  81,  SfiO. 

in  pn>la[«e  of  fUnu,  081.                            ^^^^^H 

^^       vemix  oMirona  of,  fi8. 

in  prolupae  of  vajfina.  Ml.                          ^^^^^| 

'              weight  of,  at  term,  ftO. 

in  protrautad  aaiMnd  ataga  of  labor,  4£T,      ^^| 

yolds,  DicdiilUr^',  48. 

i&%,  400.                                                      ^^1 

FoIUcIm,  Gnutlian,  23,  la,  M  (r^  Gniaflan 

in  nipiure  of  utema,  017.                                  ^^^| 

,                     foUiolm). 

introduction  of  bladM  of,  889,  971.           ^^^^^H 

•ebMeotw,  of  nRola,  ^,  90. 

in  TbntDu'a  operalioD,  400.                       ^^^^^^| 

^_    FonUDelUa,  64,  7D,  ISf,  IgS. 

in  %'R|rnal  prolaiwo,  2H3.                           ^^^^^^| 

^H      cloBura  of,  in  obstructed  labor,  A51. 

in  voffmul  tbrutntnia,  8^.                           ^^^^^^| 

^H      in  bydrocvphfllus,  6Si. 

laceraiioDi*  riDin,  031.                               ^^^^^^H 

^B      Urspi,  70,  l«a. 

Lerrot'ft,  844.                                                ^^^^^H 

^V        small,  70,  IA6. 

lorlcinfT  of,  873.                                             ^^^^^| 

Foot  pracntatioiM,  149. 

ioiu;,  SOS.                                                                  ^^1 

dinynofiU  of,  108. 

Lu«k*»  niodificdtloD  of  Taraler'a,  879,  879.      ^^| 

ntnwitico  io,  848  tt  atg. 

NauffcloV,  !)M.                                                        ^^1 

■unageoMmt  of  cord  in,  898. 

ofwratiun  of  intniductioi)  of,  SOD,  378.       ^^^^^| 

/brsHMi*  ovo^  M,  M,  360. 

ovoni-,  UMi  of,  in  kbortiuu,  8M.               ^^^^^H 

•Jtor  Urth,  960. 

poaitinn                                                           ^^^^^^| 

v&Itq  of,  M,  4S. 

prepanition  for  delivery  by,  Mi.             ^^^^^| 

Foramen,  obtorBtor,  156,  tfi9. 

reranval  of,  874.                                             ^^^^^H 

•eltictinn  of,  942,  805,                                   ^^^^^^| 

actkra  of,  8<6. 

^^^^^^1 

afUr-comlnfr  hend,  to,  899, 

^iinpMin'ti,  804,  879.                                  ^^^^^H 

■iwlliiiMiii  in  npplioitiun  iif,  867. 

^^^^H 

■ppHeotion  of,  8<t9,  S'Q. 

TamierV.  877,  890,400,  MS.  R81.        ,    ^^^^B 

to  •tter-comini;  bond,  890. 

Tamicr'f.,  nKKliflod  b)  Lu^,  876.  879.            ^^H 

tapbyxU  from,  C39. 

TayIor'»,  at  brim.  877,  Sir                      ^^^^| 

•1  th«  pelvic  brim,  87S. 

TatIoKs  narrow- hloded,  877,  414.            ^^^^^| 

^—        at  tJi«  pelvic  outlet,  8«fl. 

time  for  Kpplioiiion  of,  3tt(f.                      ^^^^^| 

^H       blada*,  iDlr^oction  of,  849,  87ft. 

traction  on.  dirovtioa  of,  846,  879,  378,  877-      ^^| 

^F       brsMh,  of  MiloA,  899. 

vn1>«lla,  482.                                                            ^^1 

Cluinit>«rl*B>B,  881. 

WaUoccV,  a«&.                                                    ^H 

^^        Chapman**,  889. 

WbitcV  8«5.                                                   ^^^H 

^K      oontn«t«d  with  version  and  craniotomy. 

Force*,  expelli'nt,  acUon  ttf,  13A.                   ^^^^^| 

^P               498  «l  t*q. 

onnmalle*                                                   j^^^^^f 

"             craniotiiaiy  of  Mcitpt,  modified,  429. 

Ffrnir^                                                              ^^^^^| 

dcliTvrieH  by.  pri;|vinLtio(j  for,  Sflfl. 

luiMimtion                                                        ^^^^^^1 

doocba,  bofonr.  867. 

FoTebcad,  Hpota  on,  tn  pragnanc/,  91.          ^^^^H 

Hodge'a,  885,  4S0. 

Fourchettc,  4.                                                                ^^| 

hiatorx  of,  801. 

FowIct'r  solution  in  tuiUAra,  117.                           ^^| 

in  abortion,  SAO. 

Frnctureo,  rjiuwd  by  onntrnL-tMl  pelvir,  491.         ^^| 

in  alonjr  of  utuni<>.  !I8B. 

cauunir  peUio  daf<jrDiitica,  M8.                 j^^^^^f 

in  brow  pnw«utatinnit,  197. 

f'rtHuliim  tiitoridis^  4.                                    ^^^^^^| 

^H        in  oontracicd  ikIvia,  iVl^  ifOS,  &06,  Sll  ti 

/tmiu/mm                                                           ^^^^^H 

B        •^• 

in  pregnancy,  \9f*.                                   ^^^^^^M 

^K      in  eraniotofn}-,  419. 

UearaUon  of,  in  labor,  1M.                       ^^^^^^| 

^B        760               ^^^^^                                   ^^^^^^^1 

^^H          Futuluti  nf  ut«n»,  18, 

GaBtrotomy  (riVtf  CiPMKan  aMtkni)!         ^^^ 

^^^1               licvvlopmcnt  o(^  90. 

in  puL-rpt-nl  pciitonltli,  (tM.                            J 

^^H           Fun^i  ill  n)ilk,2AS. 

in  uterine  niptun?,  618.                                ^^H 

^^^1           Funic  w>u91(*,  W. 

G&uze,  iodofonn,  in  puerperal  state,  4tMi  ^^| 

^^H           FuuU,  C(>,  M  (vuh  cord,  umbilical)' 

Gelatin  uf  Wbarton^  01.                                  ^^H 

^^^1                unomatiCR  of,  29.1  tt  lu^. 

Geluniium,  in  ficfi-acbe,  ISS.                     ^^| 

^^H              iirt«r!c8  of,  HO,  61. 

G«neniioo :                                                  ^^H 

^^H              calcareooi!  dogenention  of,  S08. 

auatom;  of  female  orpma  o(^  1,               ^^H 

^^B             CBTo  of,  in  abortion,  ssn. 

il«vc]opD>cnt  of  It-niolc  organii  of,  »,  48.^^^ 

^^H                in  iofiintB,  SJS6. 

G«nital  canal :                                                   | 

^^1             ooUini^or,  304,  HIS,  S&O. 

■tretiii  of,  5S5.                                           ^^J 

^^H                      tn,  S97. 

*>'ni|»toaiA  of,  641.                                 ^^^| 

^^H             discAscH  of,  297. 

rupturefi  of,  6tO  i  riW«  laceraticn.-).          ^^H 

^^B              cxprcAi^ioT]  of,  680. 

utciioe  atresia  of,  frSW.                                ^^M 

^^H               fbrnmtion  of,  00. 

votftnal  atTBBta  of,  ft3(t.                               ^^M 

^^H                tUlly  U«ve]upeil,  91. 

vulvar  ntreaia  of,  63fi.                               ^^H 

^^H              ^lucin  of,  61. 

Gf-nuinalivc  aftot,  89.                                      ^^H 

^^H             liiEioorrluigo  from,  45S. 

Oennlnativti  vtwiclo.  S9,  45.                        ^^H 

^^H             hcrn'uts  of,  SDH. 

diaapiwurauc^  of,  4ft.                                ^^H 

^^H              in  puorpenl  suio,  260. 

Gemw  in  pii»rpfra1  fever:                              ^^H 

^^H              IcuotK  io,  SfiR. 

ttavt^ria,  R^  ft  «iif.,  (b4|.  689.                       ^H 

^^H              Ikccration  of,  !q  pmnpitaUp  labor,  463. 

miorfxvx^i,  ftfifl  rf  wy.,  WI,  BSV-                   ^^B 

^^M              Utn^h  of,  HI. 

Gil]  Wvliti's  trcattnuot  of  cmeaia,  U0»                J 

^^H                tigiLtion,  1&I«,  c>r,  SIR. 

fr'hiaUul(n  padibtdrtrtM  !                                     ^^^M 

^^H               nuu  ugemunt  of,  In   breed:   prc«cDt&tionB, 

mnjorat,  6.                                                           ^^^| 

^^M 

^^^1 

^^H               mai-^nul  incwrtiim  of,  2IHS. 

^^M 

^^H                prt»H.>iitiition  nl,  (iii% 

Itftrtliolin'a,  6.                                           ^^^| 

^^M                pralaiMe  of,  Sio,  Ml,  620. 

c«rviml,  19.                                                ^^^| 

^^^ft                  (Iiagno?>ui  of,  fljif). 

dcciduni,  ISfi.                                                 ^^M 

^^^1                  in  brpccl)  vt*»,  304. 

Diivomcy'it  S.                                            ^^^| 

^^B                  pm^DiwU  ol,  SSO. 

lublal, ».'                                                   ^H 

^^m                 Ircalmcnt  of,  S81. 

nuunmar;,  anatomjr  and  chamrea  of,  in 

^^H                      p<iiitural.  OSi. 

prepuanoy,  tt7,  98,  W,  »4.  K9,  HtS,  10«, 

^^H              npcwitlou  of.  <l8i  «r ««;. 

!i47. 

^^H                    bf  mstniineuU,  634. 

tnowut,  of  tba  vulva,  S. 

^^H                  by  |>««tural  treatment,  ttnfi. 

tulivfin*,  artirily  of,  in  preffnanc}-,  90,  94, 

^^H              dioj*tnou  of.  caiuinj;  dyBlocUk,  C59. 

99,  118,  121. 

^^1              Muffle  iu,  09. 

•ebuccoua,  oftbe  n^rmphv,  h. 

^^H               tttOD<iSUt  of  vcmmU  of,  iVt. 

of  areola,  S8. 

^^B              itni<Aiire  of,  01. 

thyroid,  chan^ea  in,  durinir  pregnancy,  i%. 

^^H                toraion  of,  t9a. 

uterine,  18.                                                          J 

^^H              iriiitr,  in  UUtr,  Slfi,  SM. 

pott-pnrtvm,  942.                                       ^^^H 

^^H               vfnn  of,  (K).  (tl. 

vng^nol,  10.  l^!f.                                         ^^^| 

^^H               vcflfels  of,  W,  1)1. 

^^H 

^^1            Funnol-sbupt'd  pehiti,  fi38. 

GtanM  riUfvi'/it,  8.                                            ^^^| 

G<ii(n,  in  prefpuncy,  S9.                               ^^^| 

^^H           Gnit,  fcminino.  IM. 

GnuiSan  rolliclci.  ^,  S&,  M,                        ^H 

^^H           CtaUiPioQolo,  7rJ. 

dmreloped,  AS.                                             ^^M 

^^H           Galflctorrlinta,  70Q. 

diufni  proUfffnu  in,  17,  8S.                       ^^H 

^^K          GBlvanum,  in  rxtrB-ntorino  prcgnincy,  S4S. 

mioula  of,  39.                                             ^^H 

^^H          Galvnnintioti  to  produce  prtnuture  labor, 

tntit^fana  ffrwnhlo*-*  of,  X7.                     ^^H 

^^M                         SAA. 

^^H          Gmlvano' cautery,   in   Thomas's    operation. 

number  of.  38,  39.                                   ^^| 

^H 

f  titfina  of,  S9,                                              ^^H 

^H           Gantrlion,  cervical,  27,  77,  Ifil).  127. 

^A^<a  /oiUculi  of,  86.  88.                           ^H 

^^H              in  prognano}'.  77.  i'iT. 

tunica  JUrota  of,  99. 89.                             ^^H 

^^V         Gnnpvnt,  from  irduma  of  pn^ancy  and 

<ua^  propria  of,  80,  88.                           ^^H 

^^K                     labor,  U5,  S8d. 

young,  88.                                                   ^H 

^^^^^^^^^^^^^^iS^^^^^^^^^^^^^^TCT^^B 

OmvU  oUnia: 

Zlsoiorrha^ :                                                           ^^M 

Mitafluk>a  of,  114,  978. 

in  forcop»-doIivo]1os,  <7&                          ^^^^^| 

•nUvcnioa  of,  80,  S78. 

in  h/dramnlon,  sviL                             ^^^^H 

bnrnu  of,  UttS. 

in  lac«rBti(Ui»,  880.                                  ^^^^^| 

pnlipM  of,  nii-i,  3&9. 

in  multlplv  \>ngiiaXKy,  S38.                  ^^^^^^H 

ntraflwdnn  of,  116,  £79,  8«9. 

in  pUcvuu  prwvia,  Col,  406.                  ^^^^^^| 

'                with  Inoarwrntioo,  XfeO,  869. 

in  prcmiitttio  labor,  809, 311 ,  SIS,  818,  SIS^^^^H 

tTMtllHmt  of,  9b0. 

886,  888,  889.                                                      ^H 

ratrovenlon  of,  im,  3?9. 

in  proL'i]>itot«  labor,  4'>8.                                   ^^M 

Oimvitacion,  uausinif  head  preMintatioos,  74 

iutra-utvriiie  iQJectiou*  In  :                                ^^^1' 

Ort»o»*,  primitive,  48. 

of  iodine,  tSt.                                      ^^^^^M 

UuflTUift,  in  cophaUliria,  ISS. 

of  iron,  607.                                          ^^^^^H 

OuiiunaU,  plftocflta),  390. 

in  uterino  tumom,  642,  64S,  647.            ^^^^^1 

lucthuda  of  pnMlui:iU|c  uterine  oontractiooa                1 

Jlantttoiiui: 

in  uterioe  rupcun,  916. 

in,  6(16.                                                            ^J 

OMthodB  of  produoinjf  uterine  retmctitau        ^^B 

H*mngU>biu  ui  pre^nauej,  69. 

In,  6B9.                                                      ^H 

Iloir,  doToluptuiQt  of,  m,  M.  Ci. 

Dormil  ogonciea  for  oh«okiii|f,  688.                  ^^^ 

Hall  lid  luiiioua,  in  t!m«»iB  of  ptegnuiu;,  US. 

outlying  cauMa  of,  &t>4.                          ^^^^H 

Hand,  Mleoti'^n  of,  for  veraion,  408,  407. 

•ymptocn*  of,  689.                                ^^^^^H' 

Ilamatoeolv,  in  extra-utcriao  pngnanajr,  SS9. 

tmnaAbion  of  blood  m,  600,                 ^^^^^H 

AmMfMM  («&«,  889. 

tnuuftuion  of  milk  tn,  690.                   ^^^^^H 

vulvar,  A8«. 

tnatmeot  of,  441,  5S&,  iti,  R87.            ^^^^H 

Bnaofrfaatrc : 

trvatmont  of  ccrvbral  uimuia  io,  6S9.            ^^H 

1           MCiaMiUl,  SM.  £97,  ooe. 

puerperal,  598.                                                  ^^^^^^ 

eoDOOftlad,  004. 

aatrinftunU  in,  698.                                  ^^^^H 

•xtonul,  806. 

treatment  of,  698.                                        ^^^^^| 

Ancept  indiMted  by,  3M,  87fi. 

tma  voidable,  697,  804.                                    ^^^^^| 

fivm  ewvioAl  LiceratiaD,  S20. 

vinegar  in,  680.                                           ^^^^^| 

ftnm  normtlly  implanted  placenta^  80S. 

Zlvmorrhnldn,  in  prvfrninoy,  88, 116,  ISO.    ^^^^H 

in  aburtton,  S«>»,  81 1,  8t2,  818,  SIV,  S^,  SSS, 

in  pufrfienil  ntatc,  S64.                                   ^^^^^^ 

1                   8M. 

Ilcod,  fetal,  70,  180.                                             ^^^^1 

1            itt  Ci— ram  Modnn,  oontrul  of,  440. 

atloT-trnninft.  forccpo  applied  to,  399.                ^^H 

in  oonlnrUKl  pelvia,  4^,  491. 

perforation  of,  418.                                  ^^^^^H 

in  ext>a.-ut«Tina  prr^nanoy,  887,  88$,  880. 

articututioim  of,  with  spine,  168.               ^^^^^^| 

in  labor,  third  stafp)  of,  184. 

^^^^^H 

1             in  multiple  {ireifnuncy,  :iM. 

boae  of,                                                        ^^^^1 

in  placeoU  pncvia,  51>;,  6W,  801,  <S0^. 

circumference  of,  168.                                 ^^^^^H 

intoraal,  fJOG. 

couflfTuratlun  of,  in  breech  jmwentatioM,        ^^|i 

in  Thomafl'H  operation,  449,  451. 

900,  8S6,  399.                                                     ^H 

tn  ntrritu  cancer,  M7. 

in  brow  proviilxliDiiH,  104.                                ^^Hl 

in  va^al  thrombus,  437. 

in  oontrmled  pvlv'tH,  4X9.                                    ^^| 

pod-ptfiutn^  249,  Ml. 

In  fhce  pmintfttionB,  1(4.                              ^^M 

[               aoodvnM  in,  SM. 

in  vertex  pieaontationfi,  lAO.                          ^^M 

^K         aniMmfnicrium  for,  B85. 

doMsent  and  exteoHun  of,  in  &oo  pmumta-              1 

^f        astriiijrenta  io,  5s7,  OSS. 

tione,  isa.                                                          1 

^^        oaiu««  of,  «Ty,  M«,  688,  «»).  848,  M7. 

deacent  and  flexinn  of,  in  labor,  171,  4M.           ^^M 

cbloroform.  effort  ot,  on,  S2T,  OiS. 

devebipment  ol,  86-85.                                            ^^|! 

dittarhaoocs  of  contncttlity  m  cnuae  of, 

diameters  of,  106  rf  My.                                            ^^H 

MS. 

disoaaof  which  obatnice  delivoiy  of,  661.            ^^M 

^^         diitwtMOcea  of  reCrectiUtT  as  oause  of. 

eotranoc  of,  into  pvlvia,  171.                              ^^M 

H              SM. 

extension  of,  in  lalmr,  177.                                    ^H| 

^B         di«Curhanoes  of  thrombus  formatioa^caua- 

external  rutatiou  of,  in  Ibca  preMOtatlonab         ^Hi 

^1             ing,  5S4. 

^1 

^H         ttleoCiicity,  use  of,  in,  668. 

external  rotatlou  of,  in  labor,  17t.                       ^^M 

^H         erp)C  in,  481. 

extrnctinn  of,  io  broc^'h  case*,  898,  898.                ^^| 

^V         In  <»DtiBC«ed  poh-is,  493,  496. 

flexion  of,  in  &00  prrMintatioua,  166.                  ^^H 

la  donblo  ut«nM,  979. 

fontonvllca  of,  84,  70.  145,  tSS.                              ^H 

Uiftven,S84. 

molding  of,  m  vftrtrx  prcMntatlon*,  179.     ^^^^f: 

^m      70S          ^^^^H                         ^^^^^^^^H 

^H           fieMl:                          ^^^^ 

flydatidifonn  mole           ^^^^^^^^^^^^H 

^^H               poflitioofl  off  170. 

proicnoMln  ot,  801.                                        ^^H 

^^H               prauntaticiM,  7S-7ft,  IflS. 

syuirtonw  ol,  801.                                       ^^H 

^^H                 heut-Muiul*  in,  lot. 

trGutmcnt  of,  SOS.                                         ^^H 

^^m                rwtltutinn  of,  17H. 

lIviiaiidB,  pelvic,  causing  atrc«a&,  UA        ^^^ 

^^^1                rotatiou 

Hydremia  of  prvffnnncy,  f)8,  11£,  S80, 171.        1 

^^^^^^            in  braecl)  proMetitJititintt.  199,  395. 

Ilydramni^n,  75,  95,  103,  290.                      ^^J 

^^^^^H           in  brow  prcMtitutiotu,  194. 

ON  cumc  for  abortioD,  124.                       ^^H 

^^^^^H            in  tatiu  pntivnUitionii,  108, 187. 

M»  cause  of  prodpitote  labor,  SSL           ^^^| 

^^^^^H                noruial  labor,  17<1. 

u  cause  of  tiirdy  labor,  4&6,  664.            ^^| 

^^^^^V           io  vertex  prettentatinas,  178. 

dioffnoaif  of,  £93.                                     ^^H 

^^V              MKlp-tmnDr  ou,  181,  190,  194  {fid*  caput 

etinlo^  of,  X90.                                           ^^H 

^^^H                          nicf*dnfn>um ) , 

iDdicatli)^  abortion,  351.                            ^^H 

^^^H               sinkini;  of,  106. 

in  hydrooepbalufc,  ^5;^.                               ^^H 

^^H                  BUttU-OA  ofy  16&. 

obBCurinff  pre^'tuinvy ,  iffi,  108.                 ^^H 

^^H                vault  of,  l']&. 

progno«b  of,  ^98.    ,                                 ^^H 

^^^1            JIcttdiieb«  in  pregnancj,  1S2. 

ayraittoinn  and  «^:im  of,  S9S.                      ^^H 

^^H                 in  iwlompi^  6ii7,  5lI9. 

treatment  of,  29S,  AM.                                ^^M 

^^^1               pott-partum,  244. 

in  labor,  4J)d.                                            ^^M 

^^M           ncttrt: 

Hydroeopbaliw,  661.                                       ^^H 

^^H               diawtftrw  of,  compIiwtiDg  prognniicy,  89. 

oBiif-inir  uterine  rupture,  61S.                  ^^H 

^^1                        200,  310,  S51,  339. 

difignoaia  of,  562.                                     ^^H 

^^H               liypurtro()'u.v  of.  in  pre^nuicy,  69. 

etioloKf  of,  &r.2.                                           ^^M 

^^H               ooundtf,  fftui,  ill  pivj^nnucy,  9€,  97, 101,  lOJ, 

fftllowinj:  pn^maturc  labor.  849.              ^^^| 

^^M                        106,  Si'A.  4G0,  Ml. 

roE^chanlini  i>(  lalior  in,  658.                      ^^H 

^^^^^^            diitiippeBrano^  uf,  in  prc^anc;,  105. 

morbid  anatotp/  of,  M2.                            ^^H 

^^^^^B            ettfect  Qt'pnin.« 

pro^ipinfiid  in,  r>&3.                                     ^^^| 

^^^^^H            fn-queDiTV  of,  iu  the  nexcs,  VJ. 

tn-atroent  of,  5£>3.                                        ^^H 

^^^^^H            mnximiini  intcniiity  of,  W. 

IJtfdrtttThaa  ffrarulurum,  2M.                               j 

^^^^^V            in  hydmiiinion,  V92,  'J9S. 

Hydroiliorax,  fclal,  ohstrurting  labor,  'H-^^J 

^^^V                    in  hytlroceplialiiii.  56li. 

Hyi^eDO  of  pregnancy,  112.                      ^^H 

^^^^            Beort-biim  in  pre^cnAocy,  121. 

Hymen                                                    ^^H 

^^^1            Hctnii'epfanlus,  559. 

azutoiny  of,  f.                                       ^^H 

^^H             lIen>iiiph»reB,a9rcbiu),  development  of,  60,  S8. 

anNw/tirM,  7.                                            ^^H 

^^H           lleraia: 

atrcf-ia  of,  535.                                         ^^H 

^^H              oongcDital,  &I>0. 

erthr\form  i»,  7.                                            ^^^| 

^^H                 oTcorii, 

Jtmbrialmit^  7.                                                    ^^^H 

^^H                 of  gravid  uUTUft,  28S. 

itnfterfnrtiivs^  t-                                              ^^^H 

^^H                 ofvufdan,  atroftta  fVina.  687. 

in  priyitancy,  105.                                      ^^^H 

^^M                 ofvnWi,  B38. 

in  pucqK-rul  Htate,  249.                            ^^^| 

^^H              JH/Umb  taeralu,  149. 

Hyoit^'ynruua  in  iusoiuuia.  1?2. 

^^B              Hilum^  nf  oviir^-,  Ti. 

ny|«-'m'inio,  TcnouB,  in  pre^naoc^,  116. 

^^H             Hip-^,  widoDint;  of.  In  pr(>|znwcy,  f)6. 

llypcritt-niift  iu  prc»j:nanc>",  116. 

^^H              Ilijil)^'8  fnrcep*,  8fi5,  4-:in. 

Ky{iertrupby.  of  utt-rinr  uiuuoui  mptnttrine, 

^H 

causing  abortion,  310. 

^H                  blunt,  399,  893.  430. 

llypnoliia  iu  pregnancy,  122, 

^^B                    In  brroeb  and  foot  caecR,  aSS,  »93. 

ITypobbwt,  47,  48,  60.                                    ^^ 

^^H                      in  craninturuy,  430. 

lIypnhla^ti(?  r>phere»,  46.                                  ^^^| 

^^H                  Bruiin's  d'CvapitiLtiufr,  4R8. 

|[yi«lvrf^-tncny,  for  myoma.  &44.                  ^^H 

^^H                 BmuiitHJtIiiini'B  dvGspitAtine,  434. 

llyrtcrin,  iu  pregnancy,  114,  70ft.                         1 

^H                  Tayior'H,  480. 

Ilysterutomy,  424  (cui#  CMwatean  ae«iioi»).^ij 

^^H             Ilo^piuiU,  matumity,  48$  <<  «f?. 

in  hernia  of  uterus,  SS4.                         -^^H 

^^H             Hoituutot  uprou,  4. 

^^H 

^^M              Hour-irla»a  coutnic-tion  of  uterun,  S24,  4A2. 

Ice.  u»o  of,  in  naUMiw  of  precnancy,  lit,  I1A-  ^ 

^^H                ]Iyil«Ll(litV^riii  in<p|i>,  ^31,  9S8. 

iu  ha-morrbuiie,  6a7,  BSS.                                 1 

^^H                  aborti<m  in,  301. 

in  ronr^titiFi.  711.                                               ■ 

^^H                  anatomy,  inoi-bid,  of,  999. 

in  puerperal  lever,  898.                                  J 

^^H                dioftnoAia  of,  801. 

Icterus :                                                       ^^^| 

^^L               e^oloio^  of,  SOO. 

abortion  In,  864.                                      ^^H 
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Icterus : 

in  pregnancy,  S66.       i 

Heonatorunt,  SIB,  2M. 
Ileus,  due  to  rctrofleied  gravid  uteroa,  280. 
Ilia,  anatomy  of,  142,  142, 160,  46S. 
Ilio  pectineal  Hue,  144. 
Imperforate  anus,  250,  296. 
Improfinstion,  42-44  (vitU  fecundation). 
iDCorccration  of  retroflejccd  gravid  uteruB, 
116,  279,359. 

of  prolapsed  uterus,  2S2. 

treatment  of,  280,  816,  859. 
iDcisionB,  vulvar,  in  labor,  214. 
iDooDtinence  of  urine  in  pregooncy,  88,  879. 
Incubator : 

Credo's,  857. 

Tamiei'B,  85S. 
Indigestion  in  pregnancy,  88,  90, 114. 
Imrtia  vt^H,  454. 

causes  of,  282,  292,  455,  598. 

treatment  of,  4S6. 
Infant,    new  bom,    250    (vitU   newly    bom 
child). 

artificial  feeding  of,  257. 

bath  of,  256. 

bottle  for,  259. 

breaiits  of.  250. 

eapiit  Bueeeilanttim  of,  181.  190,  250. 

cardiac  ventricle  of,  250. 

care  of,  256,  856. 

core  of  bottle  of,  259. 
of  cord  of.  256. 
'  changes  in  circulation  of,  816,  260. 

circulation  of,  affected  by  thoracic  aapiro- 
tion,  218. 

eord,  late  ligation  of,  in,  216. 

dijfeetion  of,  250. 

ductufl  artcrioeu6  of,  250. 

feces  of,  25t 

foramen  ovale  of,  250. 

ictcruB  of.  219,  2M. 

lofls  of  wci>{tit  of,  251. 

meconium  of,  ;;50. 

navel  of,  2'iO. 

nurttin;^  of,  '2H. 

ophthalmia  of,  712. 

Belectinir  wct-numo  for,  266. 

skin  of,  250 

sprue  in,  259. 

tumor  on  prewenting  purt  of,  250. 

umbilious  of,  ySO. 

urine  of,  250,  2.M. 

weight,  loss  of,  in,  2.')1. 

wet-nurse  for.  256. 
Infurctions,  puiTpcral,  6flS. 
Infarctions,  plneeiitul,  2S8. 
Inlcctious  di.teoiies  complicating  prcgaancy, 

260. 
In/undibulum  tuba,  At. 
49 


li^octiona : 
between  uterus  and  ovum,  to  produce  abor- 
tion, 852. 
hypodermic, 
in  anaemia,  cerebral,  590. 
in  embolism,  pulmonary,  650. 
intni-uterinc,  in  pod-partum  heemorrhoge, 

587. 
intro-utorine.  In  puerperal  fovor,  688,  698, 
694. 
in  puerperal  hiemorrhage,  692. 
vaginal, 
after  removal  of  retained  placenta,  694. 
in  protracted  first  stage  of  labor,  457, 602. 
to  prevent  puerperal  lever,  687,  888,  692, 

699. 
to  produce  abortion,  S.%4. 
Inoculation,  causiufr  puerperal  fever,  688. 
lu^alivation  in  pregnancy,  90,  94,  99,  118, 

121. 
Insanity : 
in  pregnancy,  91, 114,  701. 
of  lactation,  701,708. 
puerperal,  701,  708. 
Insertion,  marginal,  of  oord,  898,  630. 
Insomnia  in  pregnancy,  122,  292. 
Insufllation  tin  atpKyxia  neonatorum,  648. 
Internal  vereion,  401, 405. 
Interstitial  pregnancy,  882. 
Intestine : 

development  of,  48,  60,  68. 
Intoxication,  putrid,  666. 
Interna  uteri,  607. 

treatment,  608. 
Involution,  uterine.  240. 
Iodine,  injection  of,  698. 

ia  poft-partum  hiemorrhaire,  687. 
Iodoform  gauze,  use  of.  poet  partum,  692, 688, 
7ii0. 
in  hemorrhage,  589,  592. 
Iodoform  in  pelvic  abttcesfl,  700. 
lodofonu  suppositories,  iu  puerperal  state, 

694. 
Iron  : 
injection  of,  in  poit-partum  hiemorrhage. 
687. 
in  puerperal  fever,  698. 
in  puerperal  haemorrhage,  687. 
In  albuminuria,  677. 
in  chorea,  275. 
in  hyilatid  mole.  302. 
in  phUgma.'^ia,  706. 
in  prejniiuicy,  114,  122. 
Iscbia,  anutomy  of,  142,  144. 
ppine  of,  145,  153. 
tuberosity  of,  145. 
Inehio-cavfrnosus.  112,  168. 
Ischuria,  in  vofiinul  thmmbus,  626. 
Isthiuui)  of  Fullopian  tube,  19. 
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.TauiiJiM ! 

Labw:                                                      ^^B 

in  BtiTf-botn  eMild,  35t). 

in  pngnsnoy,  xM. 

lev  m  mq. 

Jsm,  deTetopoiait  ol^  M. 

««<d,  flw*  oi;  111,  S1& 

Joiuts : 

dMe;  6oiii|iatiittanoC  lOtt-lll. 

udtylodB  of  fUil,  obatneting  kbor,  »6. 

dllltll^  eaddia,  itt,  tttt,  MO, 

moUlHy  of  pelvie,  bt  labor,  IM,  fTS. 

dellnltloiia^Un. 

pdTio,  146,  Sirs. 

ddlituu  tn,  701. 

Noro-fliu,  145. 

dfy,4«. 

dnntion  oi;  US,  flOr. 

Kidnefs: 

edlemp^  In,  S6f . 

«>rBUo  daKonentim  tf  fttal,  SM. 

•Deoute  in,  908, 

dlMUM  of,  UMUortbig  aboftioB,  MB. 

epMotomy  to,  U^                                * 

ptthcdQgtoal  dumcM  o^in  eelainpdft,  MV 

eigot  to,  8Mf  4B7, 4B8, 400, 40,  ni. 

^Hq. 

ether  In,  Ml. 

XlBBtaineiM. 

enaninatlon  to,  M,  M«, 

Knee,  dUgnorie  <^  tnm  elbow,  IN. 

fxpdXAtm.  of  tnmk  to,  ITS. 

ViwtB  In  nmbiHnl  oord,  S86. 

eitemioa  of  heed  to,  177. 

KotnnyM,  in  emede  ctf  pngnuK^,  117. 

external  ntatkn  toj  m,  IflS,  «L 

Kypbatia  pelvie,  47»,  619. 

flOntoeeetotlU. 

IUm,484. 

t«Ue,  flhugee  in,  dnzimgfngaHD^,  M. 

ftverto,464. 

adbesloDs  of,  086. 

Jbroepe  to,  Mt. 

Labia  meifora,%  6i. 

toBBMvrii^e  to  tfdfd  ab«e  «i;  3M. 

dbn^iee  in,  dniiiig  gntaHoo,  M,  104,  IM, 

labtoin,Ul. 

110,  ISl. 

leeandko  of  IkMnilav  to,  IM. 

eomndMone,  mtetkir  eDd  peelnlor,  of,  1. 

koeiatlcaLof  periMBsm  to,  UA. 

dereilopinettt  of^  Mw 

medmiain  d  140, 108. 

fffngrene  of,  0S4. 

abnomul,  to  v«tex  prtMoMiou,  nt. 

heraia  of,  686. 

to  abnonral  flue  preBMrtattone,  UO. 

Qedcma  of,  in  pKftD»noy  and  psitariUon, 

in  breeoh  pteeentatiooB,  109. 

86,  115,  131,  184,  249,  586,  667,  577. 

in  brow  presentat-iona,  104. 

thrombosiH  of,  5,  536,  625. 

in  contracted  pelvis,  484,  495,  609, 

Labia  minora^  8. 

in  laoe  presentations,  186. 

sebaceous  ftlands  of,  6. 

in  irrejjular  breech  preaentationB,  901, 

pott  partum,  249. 

664. 

Labor,  123. 

in  normal  presentations,  171. 

action  of  abdominal  iDUFctes  in,  1S9. 

in  ocdpito-pwterior  poeitiona,  179. 

action  of  expellent  forces  in,  186. 

with  monstrositiee,  557. 

action  of  pains  on  uterine  walls  in,  128. 

normal,  171. 

action  of  va^na  in,  129. 

descent  and  flonon  in,  171. 

ansemia  in,  645. 

rotation  in,  178. 

ano^^tbetics  in,  226. 

extension  in,  177. 

antisepsis  in,  225,  668  et  aeq. 

external  rotation  in,  177. 

armamentarium  for,  206. 

rcstitatiou  in,  178. 

ba^  of  waters  in,  132. 

expulsion  of  trunk  in,  178. 

bed,  preparation  of,  for,  206. 

metritis  in,  464. 

cancer  of  cerrix  in,  547. 

missed,  804,  £06. 

catheterization  in,  208. 

natural,  169,  171. 

causes  of,  128. 

normal,  171,  205. 

cervical  dilatation  in,  131,  187, 189. 

anaesthetice  in,  SIO,  SS6,  808,  4fi7. 

cervical  laceration  in,  181. 

armamentarium  for,  SCO. 

chill  in,  184. 

bed  in,  206. 

chloroform  in,  210,  226. 

care  of  patient  after,  224. 

clinical  course  of,  123,  180. 

chlorolbrm  in,  S26,  467. 

collapse  in,  645,  648. 

conduction  of,  306. 

coDtractinn  of  uterine  litraments  in,  128. 

oord,  care  of,  in,  216. 

contnictions,    uterine,    in,  127,  181,  186, 

delivery  of  shonldera  to,  178,  109,  910, 

462. 

896. 
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Labor: 

Labor:                                                                             1 

4ur»tion  of,  fiOT. 

prct«r»tionA  for,  V05.                                                    ^M 

f>iH-niii  in,  iflwi. 

pnt>i>r\'atioii  of  pcrinuuin  in,  810  tt  aaf.                       ^M 

ntnttuDJiiou  of  patient  id.  S0«. 

pa-iiaurv  of  uti-ru«  in,  IV).                                            ^M 

nynuipnnuut  ol  first  >L4)tv  of,  iOi, 

pQliK' in,  130, 404.                                                          ^1 

nwnagWDvut  of  i>coon<i  oLmv  ol',  309, 

mpCun.'  of  tacmbranta  in,  188, 140,  S06.                      ^M 

ataigv  of:                                                                         ^M 

plaoentiil  |)Ori'Ml  of,  134. 

flnt,  131.                                                                  ^^M 

pofftun  in,  909-ilO. 

a»u«thvtio3  in.  830.                                           ^^^| 

pTclimiDAry  prepanttioiw  fnr,  80&, 

unodf  nca  in,  4M.                                              ^^^H 

pntflorvntion  ot  perinnum  in,  192,  910. 

blood))  diMbarge  in,  131.                                  ^^^H 

retention  of  urine  in,  '^?>. 

iafluonc«  of  cuitmrfMl  petvia  on«  483,         ^^^H 

troatment  of  bounitiona  after,  3M. 

4W,  ViS. 

tyuifcconl  in,  815. 

irru^tor  pttina  in,  454. 

Abi>truct«d«  &&1  <  9ui4  ob«trurUKl  l»bur). 

niunu(^'ineut  oJT,  808, 454. 

ONlfiua  in,  ISO,  303. 

paini*  iu,  181. 

palufu  1,493. 

I<o*lun>  in,  8(^)8-310. 

ana^ihvtitn  in,  4A3. 

troAtmcnt  of  lont;.  4&R,  050. 

oonation  or,  alter  dia|iborvclii,  468. 

tfocuod,  ur  nUfp)  of  pxpulstoti,  188. 

fVocn  liyftteria,  i''\3. 

aiiiD»tbclIo  In,  81<i,  IfJA. 

thxn  inflaiiiiuation  ot  or  untantl  ^^cuiUiJ 

forcope  in,  36tf. 

organa,  M4, 

irrojoibu*  polna  In,  459. 

ftoin  luUwtifial  initatlon,  4M. 

rnanafliDiDoat  of,  800. 

from  rlicumatiatn,  403. 

poitta  in,  IS3. 

pidiilaM,  1841. 

poritiirurn  in,  184,  810  d  Mf. 

paliu  of.  l:>7,  Vi9,  453. 

p^wtur*  in,  ill*. 

coiitntoted  pL-Wiji  uflcctlofr,  481. 

troalmont  of  lunit,  4>^9, 

intlitt'tioD  of,  on  of)fpuistn,  130. 

urethra  in.  134. 

ptttlioliy,v  nt.  i&i. 

thlM  or  plocoDtal  poriod,  184. 

pelvU,  ooatni4]i«(l,  »«iiiplic«tintf,  470. 

ann>«lhDtlc«  in,  887. 

pJuoomeaa.  elinical.  of,  ISS,  180. 

atony  in,  4&8. 

pb>B)oI>iff)-  of,  183,  137. 

in,  134.                                                   ^^^1 

poaturv  in.  90^810. 

In  tiiuHipIrt  pr^^rnaney,  SIS.                          ^^^H 

^^^L     pracipitaie,  453. 

IfTCffuJar  [ttina  iti,  481.                                   ^^^H 

^^^P        ooDscqacntiw  of,  458. 

manaicmcnt  of,  2!H.\  4'(1.                               ^^^H 

^^        In  hydmmnl.m.  3M. 

sympttunft,  proairujrr,  of,  ISO.                            ^^^H 

trrArmint  ut.  4<'i^t. 

ajneopo  in,  184,  04fi.                                                 ^^^H 

prediction  ofduto  'if,  108-111. 

tunly.                                                                    ^^^1 

pri'nialuK^,  847,  M9,  SCO  {vii/t  abortion). 

anodyni-*  in,  45R.                                               ^^^^| 

ctuu  uttiblkl  AlUir,  3Ad. 

Barnea*!  dilator  in,  4S7,  458.                             ^^^| 

bougk*  in,  457.                                                    ^M 

eboio«  ofutcpUioila  tu  protlaoQ,  950. 

CMac*  oC,  455.                                                                  H 

(Wmi  punctuni  for  odemii  of  pr^;iiftiMgr, 

doocJir,  vaffinal,  in,  457,  458.                                       ^M 

lift. 

argot  il^  AM,  48n.                                              ^M 

to  anu'niU  nf  pr«;i;nBna}',  US. 

ejEprwMiioii  in,  4Ai»                                                           ^| 

iu  cholpnt,  204. 

bour-frloi^  contrvctifma  ai  utcrua  in,  40ft.                   ^M 

in  licnrt  (ti.'^aaoA,  868. 

Id  dnnblo  utcnid,  S7H.                                                     H 

indir-atioiw  f<ir,  UO,  MM,  578,  lUW^  OH. 

Irre/ular  paifw  in  fint  ittain>  of,  4A4-                          H 

iiidotition  <ir,  .t4d. 

irrf>)^lar  pninti  in  fcrimtl  ittnai*  nf,  450.                       ^M 

In  emuitU  fil*  pnognuicj,  119. 

Imsirular  pains  in  third  ht»t(w  of,  401.                 ^^^H 

Injoctiona  bi-twi<«n  uturus  and   oTUm  to 

quinia  in,  4.^.                                                         ^^^H 

produce,  3A8. 

trcntmciit  of,  45<l,  459,  408.                                 ^^^| 

inecliBim<al   djlatotton  of  oturlx  to  pro- 

with abnrt  card,  IMt.                                            ^^^^M 

duce,  SbR. 

tempcntturc  in,  1]ui,  4M.                                        ^^^^M 

opomtiniui  in  prntlura,  831. 

theory  of  ciiuma  of,  I:c7.                                        ^^^H 

niptimi  nf  mrmhranBH  to  pmduoo,  ISS. 

time ofbririnniiiir of,  I0»-1ll,  193.                             ^M 

^H           tAmjKin,  vneinil,  to  prodtku,  355. 

ttunora,  ovarian,  in,  560.                                                   ^M 

^^H          time  for,  M\t. 

tuniorw,  uteKnc.  oomplicating,  54S,                                 ^M 

^^^"           vaginal  dtmclie  to  prodocft,  854. 

uniuitural,  109.                                                                    ^M 

Latmi: 

uritic^  iDc^eiLsc  of,  )□,  iSd. 

Uturintt  L-i>Dtru{;tioiiA!D,  1^7,  l^lji  lU,  46% 

Uterine  reb^otton  In,  118. 

uterine  MgunentB  I 
oontnotion  of,  In,  188. 

Qtenu,  deeoent  o^  In,  ISO. 

-ngina,  inflnenoe  d,  on,  Itt,  Ifl. 
lAecffstlon: 

at  T^^  ozifiee,  484,  U«,  Itt,  QSB. 

in  foot  and  breecb  CMBt,  ^S. 

of  eeiTix,  in  iabor,  10ft,  Ul,  908,  SBi,  87% 
8n,  468,  eSO,  640,  690. 
treatment  erf;  after  labor,  98&. 

of  ftnunhon  in  labor,  184, 899. 

(rfgoiital  canal,  610. 

of  periOROm,  184,  908,  Sl&^4,  894,  M9, 
699. 

,    trea&nent  of,  after  labor,  891 

of  ntenu,  610,680.  . 

of  Tagina,  468,  484,  848,  691,  888. 

of  vealibalnm,  6S9. 
UoUtlon,  946. 

fcvcro^94r. 

*to  idH^en,  964. 

inaaidtr  of;  701, 708. 

of  {ovfpianflrf,  M,  701. 
Jjandnaria  tenta,  868. 
ZmuffO^  69,  64,  66,  68. 
I^MUO-oIytrotomy,  486,  447. 

details  of  operation  for,  449. 

bEemorrhagc,  control  of.  Id,  449,  451. 

history  of,  447. 

prognoBia  of,  448. ' 

in  contracted  pelvis,  4d4. 
Laparotomy  {vide  gastrotomy) : 

in  extra-uterino  pre^anoy,  848,  844,  846. 

in  puerperal  peritonitis,  698. 

in  uterine  rupture,  61B. 
Lateral  plates,  49. 
Laxatives: 

in  albuminuria,  678. 

in  icterua  neonatoi^m^  251. 

in  pncrperal  fever,  696. 

in  puerperal  state,  254. 
Leecties : 

fecundation  of  ovum  of,  44. 

in  puerperal  fever,  696. 
Length  of  fcctus  at  term,  69. 
Levator  am,  159,  214. 
Ligamenia  lata^  14. 
Ligaments : 

broad,  14. 

contraction  of,  in  labor,  128. 

pelvic,  146. 

pubo-vesical,  161. 

recto-uterine,  15. 

round,  16. 

aacro-sciatic,  147. 


Lij^mcnlm: 
utvrinc,  cootroctlon  of.  In  latwg.  19^ 

vtEico-ulerine,  lb. 

orMMrfiMi,  4(8^ 

OMTM,  16. 

<r«,  18. 
UgMion,  late,  of  and,  S18  «««a|; 

Z^tua  Urmiiul4»y  144,  UL      . 
Zip,  antsrkr  eerrioal,  flfeUMitteK^;  ki|m> 
nano^,  68, 106, 

ntariiiaatniia,bj,64B. 
lipa,  derdopnent  oi;  84, 
X^iior  CMMJi,  6L 

eaeape  of,  tn  abortton,  MO;. 
lithopB^on,  806,  897,  8Sr,SiO; 
Uver: 

•eata  atnplqr  of,  988. 

dbeaae  oi;  oandag  abntioB,  nSi 

dagenwatton  of  fclJ,  85ft. 
XooUa,  941, 946,  SM,  889, 8B8, 8M,  Ml 

alba,  946. 

In  aboitioa,  890,898. 

In  dht^Ma,  968. 

lMlea,946. 

qiniiti^<ii(fl48. 

nibm,946,9Bl 

aartiaa,  946. 
LoAtttg: 

of  cbildran  In  multiple  pregnanciea,  984. 

of  forcope,  872. 
Locomotion : 

impeded,  in  labor,  130. 
in  pregnancy,  88. 
LonfHngs  in  pregnancy,  90,  IIS. 
Lungs,  development  of,  48. 

abortion  from  diaease  of,  810,  861,  859. 

capacity  of,  iu  pregnancy,  90. 
Ltt»k*B  modified  Tamier  forocpa,  878,  879. 
Lutein  cells,  40. 
Lying-in  period : 

duration  of,  265. 
Lymphatics  of  uterus,  28,  77. 

inflammation  of,  in  puerperal  fever,  667, 
679. 

of  pelvis,  in  pre^ancy,  39. 

Maceration ; 

of  foetus,  804. 
Magnesia,  for  emesis,  121. 
Malarial  fever  compUoating  pregnancy,  182, 
264. 

causing  abortion,  264. 

in  puerperal  atate,  668. 
Malformations  {vide  monstroaities) : 

of  child,  556. 
Mamma : 

acim  of,  in  pregnanoy,  87,  947. 


^^^^^^^^^^^iSJe^^^^^^^^^^T^^I 

1         Momma: 

Meml'mD«,  muenua:                                               ^^^| 

^^-      wutom;  or,  &tt  M4. 

of  tulKs,  31,  41,  S29.                                                 ^^H 

^H    onnli  of,  as,  90. 

of  uterus,  18-20,  77,  81,  MS.                                   ^^H 

^V         in  pnubcniiac}',  BT,  &S,  SO,  94,  »»,  )0&. 

•jfratfiua,  10,  8&,  104.                                              ^^H 

in  [Miorpt^ntl  ntiite,  24tf. 

MrinibnuifM :                                                                   ^^^H 

stM.'owiiry,  Ktt. 

utlhc'iion  of,  4M.                                                        ^^^^| 

cbnniruM  of,  in  pregnancy,  87,  88,  SM>,  94,  M, 

artificiiil  riipturu  of,  in  labnr,  SOB,  SW.                 ^^^| 

liifi. 

dUesHS  of,  704  W  JM^. 

retention  of,  in  abortion,  318.                               ^^H 

tn  can  ofl^Ul  deaUi,  106. 

rupture  of,  in  abortion,  8S0.                                  ^^^| 

liuM  oa,  in  pregnancy,  S&,  lOA. 

riptura  of,  u>  protluoe  abortJon,  858,  8M.             ^^H 

nipple,  arectiHty  of,  88. 

rupture  of.  In  placvnta  pnrvU,  60:1.                       ^^^| 

Mcretlun  of  milk  in,  241. 

»{H)^tAncoll^  niptiiro  of,  1.13,  \¥),  tfi^S.                    ^^^| 

bit^ria  nf  prej^naoo;  rtilattn^  to,  S7,  88,  90, 

Memory    in    prv|[nunoy,   91,    114,  M7,   M9,           ^^| 

M,  10.1. 

^^1 

vclnA  of,  in  pre^oni'jr,  87,  94,  99, 

Ifttrilnf^tiii  in  piiorponU  fevor,  0<1O,                          ^^H 

Mania  (vm^  ioMioity) : 

MeniicM                                                                       ^^^1 

etiology  of,  A6»,  701,  70a. 

dtminntion  nf,  fW>tn  fcAr,  98.                                    ^^^| 

In  pfp^mancy,  91, 11*. 

auppresftlon  of,  in  prv^ancy,  99,  98,  99.              ^^V 

ppufnopw  of,  70i 

Meaitniatioo,  39  itf  »v                                                       ■ 

[■ui'H'crftl,  "01. 

bwt,  ai  aid  to  preUlcUoo  of  dato  ot  oonflMH          ^^H 

trcutmi'iit  of,  703. 

iiKtit,  108.                                                         ^^1 

^^  ilniiipulutivn,  ooryolnod.  In  pfeimaDcy,  104. 

McKciitcric  folda,  no.                                                  ^^H 

^^■Jlanuaiui,  in  prutrnanL-y,  114,  Hi, 

Utvobbul,  47,  4«,  49,  SO.                                                       1 

^^PMarc**  chorion,  villi  of,  &&. 

Mvtritia,  H  rreult  of  retrnflexioQ  of  (mvhi          ^^M 

f          Mur^^rul  ioiierljon  of  oord,  909. 

utcnift,  «7I»,  iS80.                                              ^^^ 

1 Mnritnl  rvlntions  in  prc^wncy,  tlS,  llA,  S17. 

calomel  in.  464.                                                           ^^^| 

^^LUoAtitiA,  paa-ndiyniatouv,  709. 

tVora  rstentioo  of  foittt",  SOd,  StI,                         ^^^| 

^^P    HbwpiuKMi  in,  Toy. 

in  oontnotad  pdviit,  499.                                      ^^^| 

f          .Mntrrnity  hoMpitaU,  appoiutmeota  of,  S84. 

in  labor,  464.                                                         ^^H 

L          Mtiifua  urHhrx^  5. 

in  puLTpcral  fever,  SAT.                                         ^^^| 

^^Mocnniom,  BS,  «9,  190,  260,  Ml. 

in  tranxvcrae  preMntotion*.  884.                          ^^^H 

^^R|f  ocbuiam : 

Micmoooci:                                                                ^^^| 

^^H    abnormal,  in  vertex  prcsontatinns  179. 

action  of^  on  the  blood,  184.                                  ^^H 

^^P    of  abnonnal  face  pnx«ntatiotu,  198. 

in  locbia,  348.                                                              ^^^| 

^^^    of  broe^  pKMniatlonfl.  199,  487. 

in  pwsriwral  fever,  6410,  888  tt  N^,,  881.                ^^H 

of  hnoA  proaeatAUoaa,  Imgubirttics  in, 

Miompyle  of  Keber,  48.                                                ^^^| 

Ml. 

MifrrJitton  of  n^iun,  41.  81.                                       ^^^| 

of  brow  praaentaUooa,  I9L 

time  required  for,  42^                                            ^^^| 

of  dilatation  of  ocf  tU,  MX. 

Hilk,  94,  99,  944.                                                           ^^M 

of  fkca  pTOMmtatioDB,  184,  IM. 

abaenco  of,  tn  prrjniancy,  94.                                ^^^| 

oflnbor,  14",  171. 

anatomical  coQaidcratioai  relating  to,  Mfl.          ^^H 

1                elTitit  of  cHutmct^Hl  pelvU  on,  484,  495. 
of  norninl  labor,  171. 

condensed,  S58.                                                  ^^H 

oompoaiUoo  of,  MS.                                           ^^H 

of  ocoJpitffposterior  pottitioDti,  179. 

fpver,  947.                                                              ^^H 

with  moTiHtera,  657. 

In  albuminuria.  577.                                          ^^^| 

Medulla,  dtfvclopmont  of,  &0. 

in  bnwti  of  new-bom,  960.                                     V 

t           Medulla,  of  ovnry,  88. 

in  wooKB  Dot  pregnant,  94^                                       I 

1          Mpilullary  foldti,  48,  49. 

•aetaatoaea,  061.                                                        1 

Mfdtdtury  frroov*,  49. 

of  one  oow,  457.                                                      ^^J 

1          Medullury  tuixt,  50. 

peptoDizt'd,  in  cmeria,  lift,  119.                           ^^^| 

Melaticliolia  {cid*  fniianity) : 

of  good  wi't-niinif,  968.                                             ^^^| 

1            in  pngnftncT,  91,  701,  708. 

praparation  of,  tor  itifantK,  387,  SftB-                    ^^^| 

1             treatment  of,  703. 

aeorrtion  of,  348.                                                    ^^^| 

'          MtHtbrttmi  gmttultma,  S7,  .18. 

dcfrctfrts  706.                                                         ^^H 

Mtnihrana  propria,  ^ft,  37. 

At«rilixatai>n  nf,  3.18.                                               ^^^H 

1          Mcmliranu,  inrnviuH: 

tnin<ifaeinn  of,  6W.                                                     ^^^| 

of  cervix,  1«,  9t,  M. 

uterine,         54.                                                            ^^^H 

1              of  ovorj',  'J8,  AA. 

Milk-le^,  '<>*  (riJt  pht*^mtinti  uMd  ttoUiu).            ^^^M 

7U 


treatakent  of;  8M. 
MtaMd  Iftbor,  8M|  30S, 

pmmoBOf  ns. 

wwyirfiwa,  818. 
Hole,  hjdatkdifonii.  ^i.  $.99, 

ma&Hny,  oKwUd,  ot,  E9^, 
■    dbgnoata,  SOI. 

•tlokigy,  SOO. 

pngtaodM,  801. 

■ymptomai  8(tt. 

tEMtUHlt*  80S. 

Maatniitiai,  66S. 

aaudiaoiu,  567. 

aeeplHlw,  6S8. 

aooiroiis,66B. 

•mocphiM,  068;. 

loieiioei^uliit,  860. 

dla^iOBii  0^  586. 

hwirtnBphalosi  fltB. 

nMhtainn  ofltW  w!Ui,  tSf, 

prognods  in  cua*  of,  567- 
JfoM  FinMTiv^S. 
Jferdit  WMCorfa^  oDudD^  pdvic  defbnnitiw, 

816. 
Moming^if^iMas  of  pregiiimc; ,  iKt^  B5 ,  99, 1 1  fi . 

toMtonent  of,  116,  118. 
JTomw  diaboU^  fiO.  >       "^ 

Morphia  (Wt^v  opiuii]^ : 

in  amcmia,  cerobtul,  >5&0, 

in  chorea,  276. 

in  eclampidti,  679. 

in  einena,  117, 119, 

in  extra-nterine  )irG^;nun<y,  ft<t6. 

in  neonilfna,  122. 

in  post-part'im  ha'inarrhage,  68iS,  690. 

in  precipitate  labor,  4&8. 

in  protracted  labcjr,  4&7,  463,  603. 

in  puerperal  fever,  636. 

in  shock,  650. 

in  vaginal  thrombii!*,  02^. 
Mouth,  development  fjf,  *6,  SS,  M. 
Movements,  fetal,  iei  pryfoaocv,  &4,  76^  ftB, 
98,  99, 100,  lOfi. 

active,  9S. 

movements  of  pelvic  jotnta,  148,  9TR. 

pasnive,  96. 

simulation  of,  96. 
MuoouB  membrane : 

changes  in,  in  prrtrnnAcrf,,  1$),  &1,  06. 

of  cervix,  19,  81,  66. 

of  Fallopion  tube,  21,  4S,  8OT, 

of  milk-ducts,  247- 

of  OB,  in  pregnancy,  19,  81,  9.5^ 
,  of  ovary,  23,  86. 

of  uteruB,  body  of,  IS,  Sta. 

of  vagina,  10,  85. 


Muiinus  plilff,  81. 

Mailer,  ductB  of,  SO,       ■  ' 

ling  c>f,  64,  fiS. 
MulUpuTKi,  pru^aDoj*  in,  10& 
Multiple  preiLfuoncira,  iS&. 
a>oiudia  in,  23li. 

of  labor  io,  204. 
lent  of  children  iu,  eSO,  881. 
'     dfavBOlb  of,  22S. 

■ftHUft,  ^ibQltimena,<s   of  both  diiU^ 

1at0  pelvii,  in,  :<S4. 
falu* papy*vGftu  in,  SSI. 
forcepa  in,  2S6. 
freqiocncy  of,  228. 
hKioorrha^  in,  234. 
labor  in,  Wi. 

locking  of  children  in,  234^ 
mano^mcnt  of,  S2S,  £E3R, 
mummiacffltion  of  ImtiiH  in,  9Q9,  898. 
origin  of,  228. 

prematiim  iabor,  indicatod  lij,  851. 
preaiiDtadnna  in,  233. 
prognoftifi  in,  2SB. 
treatment  of,  23a. 
vaiietHB  of)  SS8. 
Tcnuon  in,  336. 
weight  of  cMldren  in,  S3l. 
Mummidoation  nf  frctiu^  flOA,  808. 
Mufulca : 
acjCioa  of  abdominat,  in  labor,  1£>. 
development  of,  43. 
pelvic,  157. 

recti,  in  prcR-nancy,  87. 
ulerine,  14,  77,  7S. 

hyperplaflifl  ofj  77.  78^  124. 
Mjomata,  alcrinQ^  54^  {9id*  titfiltu^  mfuoia- 
teof;. 
diagtKsJB  of,  Tmm  pregruLDOjf  101. 

Naboth,  orala  of,  tO,  81. 
Naogi'le  obliijuo  pel™,  &14, 

fonxsiv,  3*14. 

indhLKl  or^^raputitig  date  ot  co/aAotmaA^ 
109. 
Nultt,  developmcDtof,  4f>,  44,  fiC 
Nurooticar 

in  anivniia,  ccrobiul,  690. 

in  chorda,  SYf*. 

in  eclanipdm,  57B,  <^7{^, 

in  etuesie,.  117. 

in  Weraxbufi  of  pcrinfflnm,  694. 

in  riL^iirHtfi^Ji,  122. 

in  iminfVil  first  f^tajfe,  46S. 

in  phle^gmnftia,  70.'i. 

\rx  poet-part  um  hicmorrlui|?e,  60O« 

in  protracted  flrnt  stage,  434. 

in  protractiMi  third  atogc,  488. 

in  pucrpfml  fcvor,  695, 

in  puerpeisl  ioauiitj',  708. 


^^^^^^^^^^^^^        INBEX.                     ^^^^^^77^^^^ 

W         KjtM.  ohanffM  in,  in  prairnmiMy,  87,  Hi5. 

Nuclfua,  vitelline,  4A.                                           a^^f 

1           ^Bumtt,  of  ]>n^ianc7,  VO,  V3,  tW,  IIIK  117. 

Nune,  wut,  Mlootiou  of,  SSa.                                   ^^^| 

1             iu  twlwnipttuh  fi<i7. 

Noreiug                                                                   ^^^B 

L           in  shook.  MU.                  4 

couira-lndioationi  for,  Sfi4                                  ^^^| 

^^LKbvcI 

in  prcpuaojr,  SM.                                            ^^^| 

^^H    duuifrw  at.  In  prcfnanc^,  87, 100. 

iiilerrale  for,  $64.                                              ^^H 

of  now-bom  clulil,  2fi0. 

NutrilioD  in  pmipiaAcy,  89,  90, 91.                        ^^H 

nlMloo  of  lUnJuB  W,  la  pregiuincj,  HI. 

Nux  vomica  In  luiwra  of  prv^nucjr,  117.               ^^H, 

Neck,  <I«vetoiHiient  i>f,  M. 

Si/riahpia  1                                                            ^^^H 

NvirreMea,  mno\»  of,  68, 

in  prvfnutnc}',  91.                                                  ^^^B 

NeopUsuMU : 

in  purrpcru)  i4iit«,  M8.                                            ^^^B 

plaoenul,  389. 

Njrmplur.  8  {vid*  Lubia  minor*)!.                           ^^^H 

^-      utcrino  atKnifl  fKrtn,  Ml ,  MS,  M7. 

wbftceoiu  glinds  of,  &.                                         ^^^H 

^^m     VHffi&ttl  atrosU  ft-oai,  6M. 

NympUonuuuft,  702.                                             ^^^H 

^^H  JVf^AWM  THl^nria : 

^^^|i 

W             lecundutioD  fif  OVA  of,  44. 

Obliquity.  Utenl,  of  Nvjrde,  170.                           ^^H 

1          Nephriti*,  iodicutiog  abortion,  $51. 

OUitruoteJ  labor,  due  to—                                       ^^H 

1            in  aoltnipria.  571. 

abdominal  tomnn  nf  fu^uH,  664^                                  W 

^^^     in  pngDADcy,  S78. 

aboonoatiM    of   fu-tiut,  Uh{  tt  Mf.  (r*A         ^^1 

^^ftNemi  txliwisitoo  and  shock,  A48. 

^^H 

^^F    etiology,  M^. 

acardlocuii,  M7.                                                 ^^^| 

P            truotmeut,  060. 

anchylosis  of  I'utal  jointe,  fi&6.                           ^^^| 

L Nerve*  of  utcnis,  S7,  77. 

arm,  extended,  394.                                              ^^^| 

^^KNttTToiu  ^t4sm : 

tKCiUM,  feul,  IH.                                             ^^H 

^^V  derotoptnenc  of,  46,  &>. 

atreaia,  uterine,  689  {tid*  atreeta).                              1 

^^B  dheatM  ol^  to  pregmacjr,  9S,  91, 114,  las. 

airosiji,  Tiidnal.  684.                                      ^^^^^H 

^^■Foiindgbi  la  pnitnano;,  88,  91, 114.  Vii. 

itrvsia,  vulvar,  689.                                       ^^^^^H 

^^^?3ftir  fonnfttiona  in  plAOCiitt,  £69. 

hliidtler.  dUtendid,  A54.                                      ^^^^^^| 

r        N«wly  txiro  elilld,  ii50  r  c««i>  inlhnt). 

jj^^^^^H 

1             otphyxiA  of,  »1&,  868,  635. 

cnUiti>F  ofourd,  ^i,  aiA,  <i96,                                ^^H 

1               breaaki  of,  Sb). 

cn'stocole,  AAA.                                                              ^^^| 

1              eftput  tueotiAiuum  of,  181,  100,  260. 

dlHpIacement«,ut«niM',  118,  ^9  ("f  ««y.,31U         ^^H 

1             oonUuc  rentriDia  of,  SSO. 

ectopia  ofNhdomiiuiI  or^^on-,  659.                            ^^^| 

^^      cure  of,  !U0,  366. 

encvphaloovlo,  comrcmtol,  558,                             ^^^|i 

^^B     dfeulktion  of,  816.  IfiO, 

flR»a,  impacted,  AOS.                                             ^^H 

^^B    dtttqaomation  of,  nM. 

faxty  Krowtlw,  5&5.                                                    ^^^| 

UuttuM  dritfiofu*  of,  900. 

flbraUB  growths,  688.                                                ^^^B 

flHCM  of,  'iAI. 

hi^mias,  va^nnal.  688.                                          ^^^H 

fortunen  i>9tiU  nf,  V5l>. 

bemias,  viscoml,  658.                                              ^^^H 

irU-TUrt  iif,  ai9,  a.w. 

liydn:icppbalu4,  fetal.  551.                                      ^^^| 

milk  prvpNml  fvr,  257,  BS8. 

h,TdroUiorax,  fetal,  6^4.                                           ^^^| 

n«vfl  of,  2A0, 

liymen,  prr»ti4tent.  586.                                        ^^^H 

nunw  for,  MilecUou  of,  86^ 

liypcrtropby  of  cerrlx,  S%a,  A4S.                          ^^^B 

nur»intr  of,  ^54. 

knota  of  con],  3'Jn.                                                 ^^H 

ophtliolinU  uf,  713. 

locked  twins,  tf84.                                                 ^^H 

size  of,  69. 

Dioa»tro»ititH.  506.                                                     ^^^H 

imoo  of,  ifAii. 

morbid  tfrowtlu  of  urnital  canal,  63(1  W  My.          ^^^B 

woiirfat  of,  «».  251. 

multiple  pivfrnnnoy,  '.'84.                                          ^^^H 

Nipple*  : 

oMJItratinn  orfontaitellc*,  |trvMi«tunj,  6SU           ^^^^ 

vlyuuccft  in,  during  ppD{*n«ncv,  68,  90,  94. 

oTnrian  tumors,  548,                                                  ^^^H 

^_       crocked,  liyA. 

pf>rinA>um,  ri^l,  84S,  469,  5845.                            ^^^^ 

^^fe     erectiUty  of,  ft9 

ri^»r  moHi*,  futal,  666.                                           ^^^H 

^^1     erononn  of,  707,  ;08. 

ali^n  cord,  669.                                                         ^^^H 

^^1     OMUivd.  71 C. 

(.pina  bifida,  668.                                                  ^^H 

^^F     wire,  9&3,  7(><1. 

Cnnsver^o  pKscntatloo*,  6'ML                              ^^^H 

f                 »liield*  for,  3f>A,  708. 

tamora,  intrapeUlo,  638,  MS.                              ^^^| 

1^^           trcatn>rnt  of.  7**7. 

Obturator  foraincn,  169.                                       ^^^H 

^^K  KoM.  dcvclopmpiit  of,  4f),  64. 

Ooeipito-pootcrior  poiitlona ;                                     ^M 

^^BXiotobcH,  isKTu-MUtic,  lilt. 

forceps  to,  379.                                                        fl 

! 


Ooeipito-pootetiof  posltitMia 
pitflitloR  lUi  175. 

WTtjbml,  in  eclimipsiji,  fitS.  ' 
uervical,  in  ULur,  540. 
iniliL'uliiui;  aburtinQ,  &S1, 
111  vdlauipfiii,  MT,  ^7!r. 
in  li^biir^  ISOf  a')8,  QiO. 
in  muCemdD'U  Dl'fu-tUEi^  £04. 

Id  pngoma^t  8S,  lU^  n£,  ISO,  26&,  m, 

vulvftf,  iu  IfllKir,  ISO,  fiSA. 
vuliruF,  Id  pMimiiBoji  ^  Stt,  lU,  sta^  arfl. 
04|)hi>riti«|  in  piiLt^kiml  Ivirer,  Qlttt. 

Operation  ; 
Ibr  CiBHoreBQ  fioetiioa,  480. 
for  CBuxiDg  premidtm^  Labor,  9M,  &^. 
ftH-cflphilDtripsy^  ■«2S. 
ferembtyotorny,  413,  ■«3J. 
fhr  extnictian  of  Kutiu  tu  bn.'^oa!)  prcBODtb^ 

far  irerftiratioD  in  t'ftinif.'tomy,  414j  438. 
fi>r  prodachig  iiboni«Jti,  351. 
l*oiTo\  or  ovaPti-hjf  stored  omv,  44fi. 

details  of,  U^. 

FehlllDg'B  tDodifiottioD  of,  444u. 

biBtury  of,  442. 
ThoniaaV,  or  Iflfmro-eljtTotomy,  486,  442. 

Oetnilaof,  449. 

limTDnrrhakre,  coDtrol  of,  in,  440,  4flL 

biatory  of,  +*T- 

pr*iiniOHiB  oF,  448. 
Ophthuluiiu  nt'Ciaatorum,  prophyluiAof,  H^ 
Opiaten: 
b  ftbortion,  319,  323. 
irt  nnitroio,  cerelmil,  5W. 
in  ehorea,  275. 
in  eclampsia,  &T9,  581. 
ID  cmmid,  117,  119. 
is  Inftotmrna,  12S> 
in  tfUGRitfid  pcrioa-um,  >9'S4. 
in  mtjititi^^  710. 
in  cturtlLriJi.  1^2, 
lU  paiafuJ  flrsl  Ptajjre,  4S8. 
in  prritonitLB,  ifii. 
\a  piilcL'tnttMiii  ulfia  doleiiB,  "If^. 
in  past-psriitm  bffimorrtiAj'Q,  &3&,  AEKf,  091. 
in  pretlpitiUo  lubor,  458. 
ici  protrnttcd  labor,  457,  482. 
in  pueq»erul  TeVL't-,  6flnj. 
in  puerpfcfaVhtati!,  Sfi:J. 
in  tihoclt,  fiW. 
in  viiKitinl  ihrombua,  6iB, 
OpiAlJiotuJiUH,  in  ccluiii]iHiu,  &(iA. 
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Oi^^ns  of  foncfjitioD  : 

atnoFmiUc4<>1',  536. 

juuiCoiDv  of  ILmalp,  I. 

changiw  in^  4uiritia:  pro^miticjt  Ti  > 

deveJopiuent  of,  litP. 

CTtemal^  1.  • 

OliBoc,  ora\^  dflvelopEDenlL  of,  48,  U^^- 

Oh  innommibtuiu,  imiitoiuj  ef^  l<t& 
OataoiBolooia  j 
pelvu!  defandJty  frQm,  fi£»(fidff«hrli^4l^ 

foriued.  {wteomalBdo^  , 

pieuJo-,  478,  633. 
OsMophjtCB  la  prej^iuncj,  Bit    - 

iutcmum,  IS. 

doeiire  of,  durinif  prrfliunwy,  Ba,  «.  ^m 
n?  nteri  :  ■*" 

chan^cH  of,  in  pTVjrrianiPjr,  S<t-i?a,  9C,  lOS. 

in  ]murperal  utatc,  l:43,  ^™ 

dUntati'Oti  of*  id  kbor,  lUl,  1^.  ^H 

OUUBW  of,  13T.  ^™ 

in  emetciei,  119. 
elongwtion  of  anterior  l^p  of,  in  Ulvr,  640. 
eroMfmu  on,  durlnjtprejrtiatict,  SI,  US. 
MUCOUfi  tiMiubTttbt;  (<•(,  IH,  81,  ! 
[tdiFEna  o(  Hnteriar  Mp  of,  in  Lfttior,  1WI<\ 
ripdity  of,  utPPdiii  from,  540, 
throTobuft  of,  m  liilior,  iHi). 
Ov4i,  number  rf,  41, 

primordiftl,  as,  ae,  J 

OvariflTi ; 
c/Hfe*,  dijignoaia  of,  from  pru9iiJU»eT,  Wl, 

pre^flnof ,  AST,  as*,  438. 

tutuon,  di|L^a*is  of,  £49, 

tUTDQTBj  obBtrqcting  kbor,  WtS. 
Ovarieii : 

auatomy  of,  SI. 

attcriea  of,  36. 

t<ortIi.a)  i^uljataaicfl  of.  S3. 

dflFuiopment  of,  30. 

disc-bflr^fo  ol  ovum  fi-om^  S9. 

E^pltbelimn,  cyliDdncul  ciliated,  in,  V,  IC 

orwtility,  thcoreticfll,  of,  8T. 

foniclcH  of.  S3,  3d-d9. 

hilum  of,  22. 

Ii{jamp:it  of,  Ifi,  21. 

mcdullnry  hubstiuice  of,  33. 

peritoTii^iim,  n'lntioTis  of,  to,  2^ 

Parro^A  operation  to  retuovey  443. 

position  of,  in  profipiHnoy^  fd. 

r&lntiun  tfl  Wolfflon  bodice,^  SO, 

mroora  of,  jo  pro^aocy  and  tba  puvrpcnl 
slate,  &43. 
dia^rnosLfl  uf,  649. 

tttfiii^  atfi*t^Hta  of,  £3. 

veins  of,  36. 
Ovariotomy,  \a  prcgaoncy,  &60. 


^^^^^^^^^^^^^^B^iOt 

•^                                                 Tit            ■ 

Oxytocics:                                                            ^^^1 

■fter  Donnal  labor,  ?94.                                      ^^^| 

:  ^  asA^l^^jAack^viEXakr^T^^^^^^^^^^^^^I 

'          artniU  of,  ««. 

coiitra-Indieatloiui  for,  481.                                ^^^| 

FL'bltnjf's  uiethotl  id,  444. 

in  ftbortioii,  Sju,  3^1,  8X8,  851.                             ^^H 

Frank's  iucUiimI,  *4A. 

indiuaUoTiii  for,  ^u,  4*tO.                                       ^^H 

Iiietorr  of,  442. 

in  parturitioD,  It^,  4t>l.                                         ^^^| 

Dviiliiu'rNnboth,  19,  81. 

in  pUvtnu  pncTlo,  808,  04>l),                                    ^^^| 

Ovulinon,  29. 

Vk  pott- part um  hwumrrtiut[u.  889.                            ^^^| 

iiU|)T>n)tftioa  of,  in  pn;;iuilc7,  M. 

in  promoted  flrvt  «tattv  nf  liibor,  467,  4M,           ^^H 

Orum : 

pUyaiolc»)(i(:id  action  uf,  4'>i>,                                  ^^^H 

abdomiiul  jiUte*  of,  49. 

^^^1 

lunnioD  of,  Jk). 

I'auk,  vet,  in  pucrporol  fovor,  808.                        ^^^| 

I^_^    aiummy  of,  ss,  A3. 

iu  ulbutuiuuriu,  578.                                              ^^^H 

^^h    OTM  jM>w>'»'i'*''<i  of,  47,  60. 

IW,  ai)tiac(rtic,  335,  SS8,  888,  891.                          ^^H 

^V    ftmbryonlc,  47.  48,  &i. 

i^aius :                                                                       ^^^| 

r            blMCuderouo  Teniolv  of,  47,  M. 

action  of.  ou  utcrino  walle,  198.                            ^^^| 

^^     olttQtfHi  to,  subiM>qiiL>Dt  10  liocundaUon,  44. 

Biicr-,  S'j4,  L'i4,  i!5ii,  nra.                             ^^H 

^^m    Mon/d  ttortalit  uf,  4fi, 

anuroalit-i  of,  45S.                                                  ^^^H 

^H    eborioa  of*  51,  58,  94. 

caUMu  of,  ISO.                                                             ^^^1 

^^B   dungooft46. 

cliarncfr  of,  129,  180,  452.  454.                               ^^H 

^^P    dbutoplMiB  of,  39.  46, 

O'jutncted  pulvia,  ikIt««Un{f,  481.                          ^^^| 

dovelopoiCDt  of,  SS,  88. 

duration  uf,  1^.                                                    ^^^| 

(Itschu::^  of,  from  ovury,  89. 

oOuct  of  chloroform  on,  927.                                 ^^^| 

t/isevt  prolig«ru4  uf,  87,  S9,  89. 

etKaot  of,  on  feU)  lioan,  V7.                                   ^^H 

tfisewtesof,  S»4. 

goodl,  46^,  454,  ii>%.                                               ^^M 

donml  plntrs  of,  49,  O'i. 

iu  atidotiiiiuil  MallM,  during  pnqpiaocy,  87.          ^^^| 

cmbn-ctiiic  urna  of,  47,  Si. 

Iu  hborii'in,  3U.                                                      ^^H 

ei'iblwt  of,  47,  4*. 

In  bnsRxU  ilunit^  prCffTiancy,  87,  94,  99,                ^^^| 

cpitbclitiiu,  cylindricAl  ciUaUd,  Ui,  87. 

io  fir»l  Mta({w,  131.                                                       ^^^H 

^m      fecuiiUation  of,  4:1-44. 

in  KOrond  MU|ro,  IJIS.                                                  ^^^H 

^^H     -foTWpft,  in  ikbonlon,  824. 

tn^tiUr,  in  Bn»t  otagu,  454.                                     ^^^| 

^^"      (jfemiinntive  spot  of,  39. 

irregular,  in  oec'nnd  itafEC,  459.                                ^^^H 

r            ftortntruitivo  vWicIo  of,  8V,  45. 

[rrv^nilnr,  in  third  stajfe,  461.                                  ^^^H 

^^_          diMppcurnnov  of,  45. 

Ubor-,  l:f7,  U'if,  45a,  4M,  4S9.                            ^^H 

^^1     hypoblast  ot,  47.  4*^. 

inflnonce  of  cootruotcd  polrtft  on,  479.               ^^^| 

^V     mtrn'trana  ^ranulfM  of,  87,  89. 

infioonoa  of,  on  oiv»oU>m,  ISi.'.                        ^^^| 

iu«»obluMt  of,  47,  48. 

prunjFiiiitorT,  181.                                                        ^^^| 

tuiemj>ylc  in.  48. 

i«eatof,  130.                                                          ^^^| 

niitrmtioii  of,  41,  51,  838. 

•tronf ,  459.                                                      I^^^l 

murnla  uf,  40. 

weak,  484.                                                        ^^^^| 

poUr  tfl'ibulfl  of,  4£. 

fnrcrps  for,  188.                                                                     ^| 

prtnuuuru  oxpuUion  of,  8uT  {tidt  labor, 

l*»Utc,  dL't^olnpm^nt  of,  M.                                       ^^H 

preinuturc). 

PalpatioQ,  abJoiiiiuaJ,  In  pregnancy,  100.               ^^H 

prlmlHv«  tncc  of,  49. 

vnylnal.  99, 108.                                                     ^^1 

^^L    primordial,  8S,  88,  89. 

Pulpitotiou  of  h«art  in  pre^raanc)-,  114,  8N.           ^^H 

^^H    prrmucloiH  of,  45. 

^^^1 

^^H     ruuovaj  of  retuDcd,  331. 

dilatjittnu  i->f  fetal,  5.V>.                                                    ^^^| 

^^H     Hv^m^^^^i*'^  "')  ^'*- 

Papilbr,  vufinnl,  liyprnriphy  t»f,  inpiTfcnan-          ^^^| 

^B     MlJVOf,  88 

cy,  M,  105.                                                            ^^H 

^^H   tiiD0  for  migimtion  of,  42. 

Paqaelin'o  th<>rmo-<nntery,  in  Thomaa'a  0)>-          ^^H 

^^'^    f  ii5h*  medHltcru  of,  50. 

sntioii.  4.V),                                                     ^^H 

1             ambiliool  vniclo  or,  50. 

Pamnivtritis  from  retroflvxed  gmvM  tilenis,         ^^^| 

1             TttuUioe  membnna  of,  88. 

^^H 

l            vitdltu  of,  39. 

in  ctiiilnict*:il  pelviji,  491.                                              ^| 

1             vii]k  of,  39. 

in  pUL'ri>«ni)  fever,  Wi",  'WW,  8T3.                             ^^^H 

1              f^na  ptilticidn  of,  88. 

Pannu  in  prairnancy,  91.                                          ^^^| 

1          Ovum-foroirp*; 

Parturition,  138  iwi*h  lubor).                                      ^^H 

1              u>«  nr,  m  abortioD,  3?4. 

Patcbc*.  bmwn,  in  prv-jnanoy,  91.                           ^^^^ 

fc         t>xv}fro,  iu  uuuMHi  of  pretroAticy,  U7. 

Paliiolof^  ol'Ubor,  \&-l,                                           ^^^| 
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Pstbolo^if  Dfpregniuwy,  S60. 

pelvic  a'bacsiti',  i6i4,  TO*). 

J^glsic  bnm,  IM^  154,  1^7,  1A9  (viJi  brim, 

pelvic). 
Pelvic  cavity,  gonrM^l  dlrootlon  of,  1^,  1&8, 
PelvLo  ccUnlilia,  in  putiipcral  tever,  658. 
Polvic  mufiflummtintf  4fi7. 

ertemalt  VPf. 

inBtrumBnU  for^  <t6T< 

iriternal,  409. 

of  uodjugftla  veni,  )C>li  4liB,  ilOl, 

ol^iiiagDUBl  «Daju(;nte,  -MS^  47C^ 

of  tnoBven^  diiuiieter,  471- 
Peliric  peritonltia  ia  poerpcral  lever,  G^,  6A&, 

872. 
F«lrio  wallAf  l^i^  of,  ISO, 
PelTim«ter,  407. 

cdrolti  of  Baudclmqui},  4CT> 

SBhultia'H,  4GJ, 

tbebuiLi  ets^  lorintornol  mftvuroQientBf  4flB. 
Pdviroetry ; 

iDUnuil,  4QB. 
F^Ivia: 

Ali«t»fls  In,  6Y4,  7O0. 

ftdalt^  cauaoe  of  its  vKmionaM&oa^  166. 

a^^iahilUttjiuta-^itur^^  4^  4TJ,  48*,  4M, 

d]ji{C"<>^w  of|  479. 

AUutotiiy  of,  HO  4  «4'f ,,  1M. 
uTferiuB  of,  15S. 
UTti^iiJtitiodtt  of,  145. 

mobility  in,  14S,  276. 

rupture  ol,  ij28. 
&S  B  whole,  H9. 
BJlefl  Qf,  1^0,  152,  VeS. 
brim  i>f,  151.  154^  157,  169. 

InclituLHtjn  of  pluDc  of,  147. 
GUVit'y  or  onnnl  of,  1(^1.  153. 
oniu^te  of,  151,  469,  47(>. 
contracted,  4fi5. 

HA  indication  for  abortiou,  349,  fU^&. 

Cffsnrnon  eection  ip,  438. 

diajrno^in  of,  456. 
from  historj-j  4flfl. 
fVom  menPurenieDts,  4fl7. 

ffifccta  in,  of  prwauw  on  mithor,  48S. 

eflfe<!ta  in,  of  prci^are  or  duld,  4SB. 

effec-ta  <if,  on  labor,  47^, 

«^tniTnt^iil1oDB,  iDtTB-eruqiiil,  in,4&],  ^m, 
50 1). 

fawlflof,  161,  lOa.  ' 

fomiH  of,  tbreo  prinplpnl.  471, 

fniotiiTM  in,  461. 

frcq  utin<;y  of,  4ft6t 

gBDt-roIl;',  477.         -  * 


Ptlvift,  'potjtnwled  : 

inilijt^nte  of,  is  pn^utcy  uii  laboTj  4tl. 

on  (^nniiil  boD«H,  49CL 

OD  £r^t  Btsfi^,  4Sd. 

OD  labor- pKlna,  4S|, 

on  meduiDitim  of  labor,  1S4  4f  *rf. 

on  jKMttion  of  foetus,  49n.  4S4. 

on  preaentatioQft  of  ftery^,  480,  4j9U 

on  uterufl  m  prciffiioijej'^  4i0,  01i« 
irrc{ful&rly  4 

|aeadi>-D8teaoiallWW,  4TS,  fits. 

kypUoaia,  47&. 

Toohitift,  4T'B. 

aoolioalji,  479. 
iflbor,  At  temi,  in,  503. 
proii^BLa  in,  492^ 
acfdp-toiDdr  in,  483,  4B^ 
nymowu-liaJl^,  471,  474. 
trealtBdQt  in,  486, 40aL 

bf  CiD9ar«aD  BAstion,  4Bt,  4M,  Ell; 
fii8,  m\^  6S4,  5:26, 53s. 

by  cnmioloifij,  4M,  49ft,  filO,  ns,  fit», 
£S1. 

b^  (brccpA,  497,  SOS,  IMS,  fill. 

b;r  Ls|^n>-olftrotoQi,v,  4^ 

by  prcmatuH  labor,  6<KL 

by  veivioD,  4a8,  H^  fOi  |«  «|^ 

ocpcctADt,  £0B. 

wbeti    cliiid    can     nqrt    'bO    MtviMC 
through  nKtnrnl  [imlBliW  ■£««,#& 

wb^n  cbild  may  be  d^liverad  tbtOQyb 

wbcD  (T&niotomy  or  abortioD  Diitft  b^ 
perfonnud,  497, 

vorieti'CA  of,  465. 
dufbrmed,  rnr@  fomu  of,  514. 
doforracd  by — 

ab!«£-ncfl  of  aymphyaiH,  534, 

^xristosia,  593, 

jyuttiiFfti,  fiS3. 

morbus  ix>x]B^  filS, 

o^b^QiUtUiicio,  5^^. 

ToohiO*,  475,  4T8. 
rtiflmeteTs  of.  1.W  d  «y.,  147,  l«». 
diffcrcnee  between — 

oduU  ntid  i&thniUfi.  1£5. 

female  add  mftle,  tH. 

fiXOBtoSiS  of,  $33. 

enKlatioDS  iln,  treattnent  of,  700. 

butdd  of,  161, 1€S. 

femnle.  154,  166. 

Cuttc'ned,  46fi,  4fi9,  474,  SIS. 

j?UQerHl,  465,  477.  511. 

meahanijim  of  labor,  iu,  4S4  d  Wf. 

nou-niohitio,  4^4. 

rachitic,  47£' 
dilufrnosiR  of,  4T?« 
iirei^ular,  478. 

(•ioijilc,  46fi,  &ia. 


INDEX 


779 


PelriB: 
floor  of,  169,160. 
forceps  at  brim  of,  876. 

•t  outlet  of,  S68. 
funnel-flbapcd,  528. 
IncliDation  of,  147. 
inclined  planes  of.  16S. 
justo-minor,  466,  471,486,  496,  618. 
kyphotic,  479,  619. 

treatment  of,  621. 
^aTps^  the,  149. 
lipamenta  of,  146. 
lymphatics  of,  in  pregnancy,  29. 
male,  164. 

meaaarements  of,  467,  469. 
movements  in  joiota  of,  148,  275. 
musoles  of,  157  et  $eq. 
Nacgele's  oblique,  614  (tyid*  oblique). 
nana,  472. 
Osteomalacic,  529. 

anatomy,  morbid,  of,  080. 

dia^oeia  of,  682. 

etiolof^y  of,  531. 

pn^ruoais  of,  632. 

treatment  of,  683. 
oblique,  of  Naegelo,  514. 

anatomy,  morbid,  of,  614. 

diagnosis  of,  617. 

etiology  of,  516, 

mechaniatn  of  labor  in,  517. 

pn^osia  in,  516. 

treatment  in,  518. 
outlet  of,  152,  169. 
outlet  of,  forceps  at,  868. 
planes  of,  160. 

inclined,  153. 
prewure  of  contracted,  on  cranium,  490. 
psouJo-oateomalacic,  478,  588. 
rachitic,  475,  478. 
relaxation  of  ayropbyBi^  of,  in  pregnancy, 

275. 
Robert'ii  anchylosed  and  tranxversely  con- 
tracted, 528. 

anatomy,  morbid,  628. 

dia^oeis,  524. 

etiology,  524, 

prognosis,  624. 
scoliotic,  479. 
Bcolio-rachitic,  521. 
amall,  the,  150. 
soft  parte  of,  157. 
apondolistlietic,  525. 

anatomy,  nmrbiu,  525. 

diar^osi»,  526, 

etiology,  5l*6. 

profrnosis,  627. 
Btraita  of,  151,  ir,2. 
Bymphyaia  of,  relaxation  in,  276,  628. 

abscnoo  of,  584. 


Pelvia: 

tumors  of,  indicating  abortion,  869,  588. 

veins  of,  158, 

walla  of,  their  length,  150. 
Penis,  development  of,  G4. 
Pepsin,  in  nauHea  of  pre^nanc^,  117. 
Perforation,  418. 

extraction  of  obtld  afler,  419. 
by  forceps,  419. 
by  cuplialotribe,  420. 

indications  for,  418,  497,  617. 

in  face  presentations,  418. 

instruments  for,  414  (vide  perforators). 

of  alter-ooming  head,  418. 

of  uterus,  fhira  pressure,  610. 

opcradon,  how  performed,  414. 

point  for,  418. 

preparations  for,  414. 
Perforator,  414, 

Blot's,  415. 

Hodge's  cranial  Kisson,  416. 

Simpson's,  414,  415. 

Smellie's  scissors,  414. 

Thomas's,  416. 

trephine,  416,419. 
Pericarditis,  in  puerperal  fever,  680. 

fetal,  obstructing  labor,  654. 
Perimetritis,  in  contracted  pelvia,  492. 

in  retention  of  foetus,  818. 

in  puerperal  fever,  672. 
Perinaium : 

body  of,  162,  164. 

connective  tissue  of,  164. 

dilatation  of,  in  labor,  184. 

fa»cia  of,  161. 

gangrene  of,  636. 

in  labor,  134. 

laceration  of,  in  labor,  184,  208,  211,  884, 
453,  6:>2. 

niusc-lcfl  of,  162,  164,  214. 

preservation  of,  in  labor,  193,  210  el  9eq. 

rigidity    of,  obstructing   labor,  868,  459, 
636. 

thrombus  of,  626. 

treatment  of  lacerated,  224,  628. 
in  labor,  224. 

in  puerperal  state,  224,  249, 
Period,  lying-in,  duration  of,  255, 

placental,  of  labor,  184. 
Peritoneum,  relations  of,  to  ovaries,  22. 
Peritonitis,  as  redult  of  incarceration  of  retro- 
flexed  gravid  uterus,  280. 

after  labor,  4fl4,  492,  564. 

in  abortion.  813,  825,  356. 

in  atresia,  541. 

in  extra-uterine  pre^niancy,  339,  840. 

in  ovarian  tumors,  549. 

in  puerperal  fever,  659.  668,  672,  677,  680. 

in  rctaiuud  fostus,  300,  813. 
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Pc^niy,  In  rotrovcniiyD  ktkL  retro-fleiioD  of 
jrruvid  uterus^  llfl^  *rs,  817- 

Phonlom   tumora,    diffefentiatjoQ    of,    from 
prepiMicy,  102. 

Ptaliubiti^  HiitipblL'bn-tLromb4bl»in  piier|HTa] 
fisvor,  ttfiO,  aBr*. 

plilebotomy  iu  eclatnpAm,  6i£l,  bSl. 

PhUiffmaiia  aibA  doi«ne,  l>44,  701,  704. 
bbaccMwa  m,  70A. 

hintorj,  oHnloiI,  of,  19^ 

origin  nf,  704. 

jitwgnoaiB  of  J  705.  % 

tmatmcut  of,  705. 
Kithlaii  cBTDplicfttlng  frrogninoy,  BtO. 

■boition  m^  ^0. 
Fh^sLaiKi^  vifliti  of,  daring  the  pucrpuui 

Piles,  in  pro^jniin^-,  88,  116, 
Pilorarplna,  in  Hfilivadon,  lU* 

uilivrcDtt  331,  4A2f  fi9S. 
uialOTD}-  of,  Bl,  54, 
unomAliefl  of,  ifS7, 

Sn  QJnuktioii,  SSS^ 

it)  dpToloprntnt,  sifiiP  _f 

hi  toms  2S7. 

hi  pfioltlon,  St98. 
i^opln;f  oft  SS6, 
Rittirif«  of^  68,  69.  - 
Qitiflaal  scpAniti(»Q  ot,  &63,  004. 
luatlledfHJT,  MB. 
fcri/i!  of,  «4,  99. 

wlffliTeoysi  JdjjeDflTOtion  of,  BWt 
ootyledpnB  of,  M,  511. 

ancricH  of,  b^. 
cyfltio  4(!f;enereii')n  of,  289,  S91>. 
dfj^aemtitiUi  of,  '2ti9t  SLTi  3A1. 

fn  cliok-rn,  MS. 
(l«ve)optnetit  of,  G4,  S4. 
ciEpiViwion  of,   hy   Cred^'B    method,   330, 
324,  46-!. 

in  tardy  IfiboT^  46S. 
BTtiiuUion  c»l'^  phjeiolo^  (W,  SSI. 
fiittj  degcnentioD  of,  389^  AGl. 

fuller  developed,  5B. 

ftiricHoiis  cif,  5t!, 

in  abxirLion,  a2i,  3SS. 

ID  CieeMireiui  Beclion,  440. 

infliiretionB  nf,  38S. 

in&iiiuuutiou  of,  ^9,  SfO,  SOi. 

in  muUijilc  pi^j^BikDc;,  S3S. 

tiicm^raUJicuiLf  2B&. 

iH_-w  iirorttiiB  in,  '2S9. 

noniijilljr  itiipUntod    bieaioiTbi^^    fWun, 

cdctuQ  uf.  38S. 


Plaooiitn: 
prKHvia,  ^94,  ^M 

abfirttoTi  in,  Bflit,  Wfl. 
flr«»w/^A«iB<'n?/!9fw  in,  60S,  MS. 
3Ji*mia  In,  iStH*, 
iL-wn'ix  in,  tUM, 
cHiiical  ffiLluTV!  of.  &VA. 
diujiTioiHLa  nf,,  5Gi0. 
dilutor^  Bfinie«\  m,  BOS  tt  a|L 
douL'he  ip,  (W, 
eriiffi  in,  f;oa.  «o«,  j 

ctioln^r  of,  fiiifi,  I 

fuJ^iu,  6fl.  I 

fi>n:flpfl  in,  37^^,  MW,  ! 

Jriequt'lloy  of^  5^5.  ' 

hKEnnnliAi^  in,  f.Vt^  5SkV,  401,  MSI 
bir'tiiir^,  L'liaitAL,  t-t^  l*M, 
tBdicAtinK  abortloaf  £&1. 
pr(<»«ii Latiunn,  ubwirniAl^  in,  BM. 
pTf>jzntm»  of,  680,  ftOO,  flOfl. 
p^'teruiiL  Id,  599. 
«ituntlou  of,  G941. 
lampob  llj,  601. 
tbrouibi  Id,  •iSB,  24D,  C9E>. 
tre*tmeiiE  C*f,  *,"(l,  ftOI . 

bj  Bufnea's  (tlljttor^  H09,  VH, 

by  dotMbniQiit  of  plticonta,  M>L 

by  cTitot,  €0j,  6U6. 

by  forcepft,  B6S. 

by  tampon,  eoi ,  404. 

VBrivtint  of,  fi05. 
retained,  2S1^  461,  4«S«  5Sl,  &S4,  ££«,  fiVfi. 
itiaboiti(>n,  313^  825. 
prtventiofi  of,  231,  4fl«. 
trratinent  of^  8i&,  >fiU  463,  5M. 
site  pf,  pM^^arfiM),  S42»  S49. 
spuria,  £d&. 

rtnicturo  of,  fully  developed,  Sd, 
tmtcentufi^,  ass,  MB. 
iypbilU  of,  273,  £00. 
tbrombraiB  of  iiDOsrft  of,  SSS. 
tomoTB  In,  S69. 
tff«rtno,  ST. 
vmciilar  Epacoa  of,  ST* 
%-UIi  of,  64^oT,  aw. 
ID  cat,  M. 
in  niorct,  A5. 
PlacwntitiA :  2S9,  SSO,  ;i04. 

abortion  in,  2S&,  804. 
Pliinpp  of^fwIvU,  l&D,  lAft. 
Platen : 
abdoniin^,  49, 
dnmil,  4^1  6a» 
latenl,  4S. 
Flnhoni  of  prcfRuincy^  BS. 
PleuTl-iy,  cbmtiic,  dotnpltcAting  fwtffiuscf, 

270. 
Pleuritin^  in  pu«n>eniJ  fovcr,  640t  690. 
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I'leurosthotontu,  in  edunpsU,  568. 
Plexus : 

hvpoffMtric,  27. 

{■ampiniformU,  26. 

uterinus,  26. 

oiagntu,  37. 

rtctO'Uttrina^  15. 

t»ieo-tUerinct^  15. 
Plujf,  muoous,  of  cervix,  61. 
Plunl  prci^Dancy,  228  {tide  pragtuincj,  Dial- 

tiple). 
I'ueumonia,  acute  lob.ir,  compHcatinfc  pref^ 

nancy,  269,  859. 
Podalic  vureioD,  401,  404. 
Polar  t^lobulc,  46. 
l*ol>pu«»  fibrinous,  removal  of,  826. 

cauning  puerperal  hicmprrliaje!*,  692. 

in  abortion,  818. 

Rimnlatinff  monD&t,  98. 

vulvar,  636. 
Porro'n  operation,  442  {tiU  ovarobyitorcc- 
torav ). 

details  of,  443. 

Fehlin^t's  modification  of,  444. 

Fnuik's  Diodificatiun  of,  445. 

htotory  of,  442. 

in  uterine  tumoM,  646,  548. 
Porte-ailet,  892. 
J^frtio  va^italu  oi  cexy'w,  13. 

lacerations  of,  620. 
Positions : 

changes  of,  76. 

cla.'*sificntion  of,  170. 

definition  of,  76. 

diuj^osis  of,  1S8. 

first,  76- 

for  examination,  in  pregnancy,  99. 

forceps,  use  of,  in  occipit'>-po8terior,  379. 

in  brcecb  pretwntutions,  197. 

in  contracted  pelviti,  4S6. 

in  multiparu-,  7^. 

in  primii>ar8P,  76. 

mcnto-pfwterior,  forceps  in,  881. 

oblique,  as  cause  of  liicu  presentations,  134. 

occi  pi  In-anterior,  170. 

occipito- posterior,  170, 179. 
forcep:^  in,  879. 
Ulcerations  in,  214. 
mechanism  of,  179. 
rotation  in,  \1t>. 
transveree,  forceps  in,  381. 

second,  76. 
/fcrf-j>arf«m  lueraorrhago,  531  (ciJs  hajmor- 

rhA^^  po(,t-partum). 
Posture : 

in  first  stii^o  of  lobor,  208. 

in  Mcond  stairv  of  lalmr,  209,  'JIO. 
B^ixputium  clitoriiiif,  4, 


Prague  method  of  extraction  with  head  at 

the  brim,  899. 
Precipitate  labor,  458  (rW*   labor,  preeipi- 

Ute). 
Pregnancy : 
abdomen  in,  86,  94,  99, 100,  105,  278. 
abdominal,  42,  827,  835,  339. 

collapse  in,  838. 

definition  of,  827. 

diagnosis  of,  280,  840. 

electricity  in,  846, 

clytrotomy  in,  346. 

hsmorrhoge  in,  827,  846. 

injections  into  sac  in,  346. 

inU'Tstitial,  882. 

Introligamentoiv,  881. 

laparotomy  in,  843,  844, 846. 

ovarian,  827,  826,  888. 

peritonitis  in,  389,  3^10. 

puncture  of  sac  in,  345. 

recurrence  of,  828. 

seoonilory,  889. 

Bcptictemia  In,  840. 

symptoms  of,  838. 

terminations  of,  827,  833,  889. 

treatment,  848. 
of  advanced  coses,  846. 
of  cases  prolong  after  death  of  foe- 
tus, 848. 
of  early  cases,  848. 

tubal,  827,  838. 

tubo-abdominal,  338. 

tubo-ovarian,  388. 
acardia  in  multiple,  229. 
accidental  complications  of,  260. 
air,  fresh,  in,  112. 
albuminuria  in,  91,  262,  26S,  273,  275,  567, 

669,  577. 
alimeniution,  rectal,  in,  119. 
aiuaurosis  in,  91. 
amblyopia  in,  91. 
amcnorrhn>a  in,  92,  98. 
amniotic  fluid  oltscuring,  95. 
anaemia  in,  114,  1S2. 
auee^<tha<ta  iu,  91,  102. 
anodynes  in,  117,  119, 
anorexia  in,  114. 
anteflexion  in,  116,  278. 
antcvorsion  in,  HO,  273. 
appetite  in,  90,  114. 
areola  in,  88,  IK),  94,  99,  240. 
ascites,  in,  102. 
aurtcultation  in,  96. 102, 106. 
auscultatory  signs  of,  96, 102,  106. 
ballottement  in,  96,  loi.  yn. 
Madder  and  rectum,  functional  dUtcaso  of 

in,  ftS. 
bliioilH^-lianires  of.  88,  113,  115. 
liowcU  ill,  90,  U8. 


I  la,  &f^  Se,  «V,  M,  94,  105,  106, 
VrO'WB  iHttchea  In,  Ul. 
brttit^  nteriDe,  tn,  SS,  Bd,  lOfl. 
cancer  of  Q(.^rvJ«  in,  6411. 
catrboalo  dioxide,  muiijiue  of,  in,  SQ.' 
curdiiu!  diBcoscH  In,  S9^  Hit. 
duuoL'aliD  in.,  105. 
cathjLTticB  in,  115. 

cophaLol^  in,  m.  * 

ocrvlwl,  309,  5fi0. 
chatt;^,  ID  flbdomlnnl  waits  ia,  BT. 

Id  bloud  izif  86^  113,  115. 

Id  hrtHU  In,  87,  8B,^0,  M^  90,  Itifi,  106. 

In  nrvlz  uteri  in,  SO-~ae^  80^  10&,  lis. 

In  oidjre  arganUcn  in,  SiL      ^ 

fn  heart  In,  3g.  /" 

in  hipe  in,  d6. 

in  uutw  in,  67,  10S> 

En  Dnirel  iu^  37,  100. 

io  nipplo  in,  SS,  M,  W.  ' 

in  M  uteri  in,  (iO-Sfl,  »5,  Wff, 

in  Hxual  ftppuratuB  sod  oei^Iiborlng  or- 
Kfuu  li),  T7, 105. 

iti  Cbighfl  iA,  87. 

in  tbjroid  in,  89^ 

in  ambUicHS  in,  &J. 

tq  DtorDA  in,  IT,  IW. 

In  vagitui  in^  85,  lOS. 

in  Tulva  itij  ga,  1 06^ 

Id  waIIa,  abdominal^  in,  99^,  IM,  106, 
characwr  in^  01, 

«h«reii  contilii^atiD^^  1!4,  S74. 
circulaLioQ,  dii^oixler^  ut',  in^  n4,  IIG. 
coiliti(f  ot'oord  oompUcftdng,  Jipa. 
ooitiism.  113.  lia. 
oom  plicated  hy: 

jilbuminurin,  ill,  SSi,  S^,  ST3,  STS,  567, 
G<JS,  577. 

Bnifiiir>*is  01. 

iim"bl_?^<ipi!i,  91 1 

UTUCTtiia,  114. 

tLni>niiiJiL>s  4f  (^ord,  209. 

(irKimiilicsi  of  plac-cntn,  S97> 

Rnt<?flexif)ii  ond  mtevemon,  (tO,  lift,  2?S. 

caloireous  dflpflncraiioD  of  oOfd,  29ft. 

carcJino  dLieaH-j},  SS,  360,  810,  $31,  »fift, 

ccphdlflljiti,  132. 

e  hoi  em,  283. 

«i!OTti^  114,274. 

cirnolfltoTy  dit*ofderi,  IH,  115. 

coilinu  of  cordi  '^&G. 

conafifiHtioi),  8S,  W,  H*,  118,  12?. 

contTacC^^ii  palvid^  4tO  «£  f^f. 

cnimpa,  83. 

cyata  in  cord^  SOY. 


PreguBncy,  complicated  iSr  ;' 
deaifneiQt^  01. 
dctath  of  Tcvtus,  106, 
def!ti£Dc;i'  Qt'iuoDV'nitii:  fluid,  SOS. 
deliHum,  ll.S, 
dlabetof^,  '2^4, 
diarthixa^  00,  US. 
duulncaa,  91. 
dropsy,  114. 

dvi^ptrtm,  &(),  lit,  att^,  S51, 
vointBpeiiL,  (t07. 
omeaiB,  93,  n,  lift,  Ut. 
cmphveBinK,  a^'C. 

cndamalriCb,  ^S,  £&4-llS4L 
fUumthDraDtOr  3fl0. 

Ihc«-Hchc,  &1,  lii:i,. 

flotulance,  118. 

gTUif^ne,  lliL 

l^ire,  89. 

bcadmcfae,  129.  i 

lieartbum,  112,  \Slm 

heort'-dlttcaAQ,  S9. 

hernina  of  cnril,  SS6. 

hcrtilai!  of  utef u^  llSS, 

jb)-datidilbriD  mole,  :fp9, 

hydrtBtiua,  Bfl,  US, 

Ii^dratnmi^H,  OS,  1(13,  2B(t' 

b7P&m«miti,  11 B. 

hTpertrophy  of  boortt  99* 

h^ateria,  IK. 

leteruHj  a6«. 

ineuntJucDee  of  urine,  86.  ^6. 

iodigtisdon,  IfS,  »0,  114,  IL8< 

insiaiiit;,  91,  114,  701. 

itUHimaiB,  1SS> 

knotfl  in  eord,  e$B. 

locomotion,  impaired,  SS. 

muccirMiou  of  TtitttA^  S04. 

molun;^  fev«r,  li£,  264. 

mania,  H,  114. 

iDCOftli?!^,  261. 

njiAWid  Lalior,  S04,  3C6. 

unuuitaiflcntion  of  ftctua,  603,  ^04, 

nau.'ieis  w,  as,  &»,  lie,  nr. 

neplifitis,  chti^mc,  272- 
neurpJ^a,  aB,  91,  114,  123. 
tedtiViia,  as,  114,  US,  1>0,  S^IS. 
OBh<opbyt£A,  Sft. 
palpitntiofi,  114. 
pareBisi,  Bl. 
jihthisis,  270. 
placentitis.  2S»,  290. 
pletKom,  88. 
pleurisy,  chronic,  £70. 
pneumciuhi,  iM. 
prolapae  of  ute<rU9,  383.  > 
pmlupHU  of  VBifinu,  S83< 
pruriluB,  Ql,  lal. 
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PregTUUloy,  oompticated  by : 

relapaing  fever,  SM. 

roteotion  of  dead  fcetua,  SOS. 

retroflexion,  S79. 

retroversion,  279. 

rubeola,  261. 

Ballvatton,  90,  94. 118,  121. 

scarlatina,  26S. 

HtcnoiiiiB  of  umbilical  vessel  b,  29T. 

syncope,  91,  114,  118. 

syi'hilis,  271. 

ta«te,  perTcrsionB  of,  91,  118. 

torsion  of  cord,  a98,  803. 

tumors,  ovarian,  648. 

tumon,  uterine,  542,  646. 

typhoid  fever,  264. 

typhus  fever,  264. 

varicose  veins,  88, 115. 

variola,  261. 

vortifi;o,  91, 114,  118. 

vomitinjf,  90,  98,  89,  116, 117,  869. 
compUcatioDS  of,  accidental,  260. 
cooKtipatioD  in,  88,  90,  116, 118, 122. 
coDtractiona  of  uterus  in,  101, 181, 
cravings  in,  91, 118. 
deafhew  in,  91. 
doUrium  in,  118. 
diabetes  in,  274. 
dingnoeis  of,  01. 
diagnosis  of  dead  foetus  in,  106. 
diagnosis,  differential  of,  101  €i  *tq, 
diagnottis  of  multiple,  232. 
diarrhoia  in,  90. 
diet  in,  112,114,  117. 
digestion  in,  90,  93,  '.14, 116,  464. 
dituMloration  of  skin  in,  91. 
dimrdera  of,  1 18. 

distinction  between  first  and  second,  104. 
dizuneea  in,  91, 114, 118. 
dolQr«$  pre*agUnt^  in,  181. 
douche,  vaginal,  iu,  113. 
dress  in,  113. 

dropsy  in,  88,  114, 115,  130,  279,  567. 
dropsy  of  amnion  in,  95,  108. 
duration  of,  62,  lt)6,  123. 
dynpnooa  in,  90,  1 14. 
eclampsia  in,  667. 

effects  of,  on  nervous  system,  91,  114,  122. 
electricity  in,  117. 
emcsis  in,  93,  99,  116  et  t^g.,  280. 
emphysema  complicating,  270. 
empyema  oomplicating,  270. 
endometritis  during,  872,  284. 
ergotin  in,  116. 
exanthemata  in,  2'iO. 
exercise  in,  118,  122. 
exploration,  methoda  of  phyMoal,  99. 
extra-uterine,  280,  327. 
ftoeHKhe  in,  91,  IS2. 


Pregnancy ; 
fetal  heart-sounds  in,  96,  97,101, 10  8,  106. 
flatulence  in,  112. 
fujtus,  death  of,  in,  106. 
/rantilum  in,  105. 
fVequenoy  of  multiple,  228. 
fUnio  souffle  in,  98. 
gangrene  in,  115. 
hsemoglobin  in,  69. 
heemorrboids  in,  88,  116,  ISO. 
beart-burn  in,  112,  121. 
heart,  hypertrophy  of,  in,  89. 
hean-8ouQdi>,  feUl,  in,  96, 97, 101, 108, 106. 
hernia,  of  cord  in,  296. 

of  utcniH  in,  283. 
hips  in,  86. 
hydremia  in,  89,  116. 
hvdrsBmic  uidemu  in,  88, 114,  115,  180,  279. 
hydramnion  in,  96,  108,  290. 
hygiene  of,  112. 
hymi-D  in,  105. 
hypcronmia  in,  118. 
hysteria  in,  114. 
ice,  use  of,  in,  117, 119. 
icterus  complicating,  266. 
impaired  digestion  in,  88,  90,  114. 
incontinence  of  urine  in,  88. 
increase  in  size  of  abdomen  in,  86,  94,  99, 

100,  105. 
in  one-borned  uterus,  88S. 
in  double  uterus,  277. 
in  multipune  105. 
in  primiparse,  105. 
insallvation  in,  90,  94,  99,  131. 
insanity  in,  91, 114,  701. 
insomnia  in,  122. 
inspection  of  abdomen  in,  100. 
interrogation  of  patient  in,  99. 
interruption,  premature,  of,  807. 
interstitial,  882. 
irritability  in,  118. 
iron  in  ansmia  of,  114,  122, 
journeys  in,  118. 
kiesteine  in,  94. 

knots  in  oord,  complicating,  295. 
labia  in,  86. 
lactation  in,  94. 
locomotion  in,  180. 
*'lon)finjp>"  in,  90,  112. 
lungs,  capacity  of,  in,  90. 
malarial  fever  in,  122,  264. 
momnucin,  87,  88,  9<),  94,  99,  106,  lOS. 
management  of,  112. 
mania  in,  91,  701. 
marai^muB  in.  114, 118. 
maritul  relations  in,  113,  116, 
Dielanvholia  in,  91,  701. 
meatsK'tt  in,  261. 
memory  in,  91, 114. 
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incUHt-«  it],  V2,  03,  90. 

tiii3tl!<xL»&i  phyKlobl  exatninntios  In,  93,  ^9. 

tiiilk  iu,  U4, 

moi-uiiij:^  wokuesB  in,  WO,  fl;i,  »0,  i^SW. 

liJMV4:ii)t.-TitH  ut'  I'lrtui  iti,  T6,  1H5,  y^f,  OfiUUkf, 

U'cardixi  iu,  ^i'J. 
Cnriduct  Lti'labor  itl,  Sflf, 
dcvulaptiu^Eit,  una^uiLl  in,  290,  SSI. 

ewtTfliJCE,  Binmllaiieoua,  of  buUl  cllildrfifi 
into  pelvis,  int  iiS4. 

jFL^iittiHoy  of.  22*!. 

t~"  bipui(irrh»ii|e  in,  iSfi. 

hydniTDiiiou  in,  21^1. 
loekiugiol'ubiliJrfm  in,  'iM. 
origiu  of,  2'28< 
piiK«iiita  111,  Sfl2^ 
premuturb  luWr  inJuced  in,  S&l, 
preflC'ntatkimEi[i,  233. 
|)^roguoHia  in^  S3^ . 
prolupfke  ofcordiu,  93Q. 

K  VHrietlos  of,  "iM. 

W  veraiod  itt,  33. 

wi'ilflit  oi'clulJri'ji  in,  231. 

naics  i.ri,  S7,  lo5. 

njiiL^ra  fmd  vomiting  iiii,  W,  B4,  OB^  114. 

yavel  in,  ST,  10i>. 

nvphntiH  in,  27^3. 

nvrvt-j  Id,  Dl. 

ncrxiju^  imut^Ilty  La,  91^  119, 114. 

HGumlgiB  in,  ^9,  ^1,  114, 129, 

nipple  in,  ^y  IK),  H. 

nutrition  in,  ^ii-Ul. 

ii.vctalopUi  'm,  ^L 

odt>dtii1|^iit  ID,  U). 

(nduiiia  in,  8^,  114,  Jlfi,  ISO,  3^,  27&,  2^9, 

oatonphytpe  in,  89. 
oa  uteri  in,  m-m,  fiS,  1G5. 
oviirian,  33T,  SM. 
Qvurics,  position  of,  id,  t9- 
ovjiriotomj'iiJ,  650. 
m-ulutmn,  tsuapt'nded.  In,  93. 
puin,  abdominal,  iii,  8?. 

niiUuiunry,  in;^  kT,  Qi^,  Bft^ 
piilpatlon  cjf  abd'onit.'n  in,  100. 
pnlpitHtiDn  in,  1H. 
|uijt:»is  ID,  61, 
piitelM',-*,  hrown,  in,  PL 
piit-]iiiliii.'_v  rif,  S<10 

pclvirt,  contracted,  in,  465. 


pemiiaiauri  anffimLa.  eompliciting,  11L 

pecasarieft  in,  116. 

plithwio  e4Jlrjplitaitinij,  2T0. 

phjaii^lejtpkiraiion  in,  Sift. 

phj>icH|n(^  of,  JT. 

pilea  lu,  86,  lis. 

pbccQtitb  in,  i!@9, 

plDthora  of,  bH. 

pU'uriftj  cotuplimtinffy  ST*'. 

piiciitni>niu  cninpiioatinc,  vdv. 

pT*dii.'lioQ  of  iL-iid  uf,  lOP,  in. 

prcmBttiru  lutM^r,  in  nuieniiii  of,  UV 

proldjao  of  uterit*  und  vagiiu  in,  8S^ 

pniritiift  in,  BiU  ISl, 

pulse  in,  Btl,  llt^. 

puni^turei  in  a>Jt'nut  of,  11&,. 

quickeniriiT  in,  B&,  9'Jl,  99,  99, 101,  UO, 

Ttvla\  Umcli  ill,  IM, 

ndapsicur  fcvtr  ooniplicntinff,  £04. 

["(^Iiutitipn  of  HjmpliYAiB  in,  ^.\ 

reBpiriitikm  in,  DO,  11l*» 

ivlurdutJou  ot'mcnK'n  in,  83. 

retr^vUfiion  in,  IJO,  27»,  307,  Sja 

'incnrwrHted,  2t*i*. 
Tetroversion  in^  1  Ifi,  L^P,  4?0,  &tS. 
nihcala  noiuplicntiUiZf  ^1(^\. 
jmlivfttioQ  Ij,  IW,  94,  &y,  11^,  1:J|. 
ftcsrlfltinn  fcmplicatiuf,  Vfi!!. 
i!i«er6tJnck»  in,  U4. 
s*BBe8  In,  yi. 
elfins  of,  ll2  *i  «^. 

HIM  of  uteruE  in,  TTt  *),  1^0,,  110,  13<:). 
skin,  enje  of,  in,  118,  US. 
smoll,  ptfrrersioD  of,  in^  91. 
BOUfflCj  funic,  in,  b8. 
BOnoda,  use  of,  iu,  101. 
apKuluin,  u^«  of,  in,  104. 
H^ti«,  cutoQCOUfi,  in,  91. 
Btritc,  nbduminutir  iu,  .87,  100,  L05. 
Btrta?.  ninmouiTj,  in,  67t  IOln 
suppression  oCmeti?**  in,  92,  93,  99. 
suT^icid  opcmtioll^  duHnilf,  276. 
e^utputhetic  ■.li^cos^  in,  C^. 
^ynL-oiH;  in,  91,  lit,  119. 
Bj'philia,  com^lit.'atil'i^,  2TK 
tii»t£,  jH?n'cr¥inns  of,  ID,,  '01. 
tom|H.'ra,tnrc  in,  118. 
tlii^liK  in,  BT,  106. 
tbirst,  in,  IIS^ 
thorn.'E  in,  &0. 
tbrill,  uteriae.  In,  lOft. 
thvfaid  L'land  in,  6P, 
tooth-achti  in,  ifl. 
tontiaa  of  cord  m,  £$£,  flOS. 
tnuir^fuBinn  tn,  11^ 
tub&l,  827,  828. 
tutK^-alKlofiiiDal,  SSS. 
tubo-ovarian,  834,  898. 
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Pregnonof : 
tumors,  uterine,  complicating,  MS. 
tjrmpsDites  Id,  108. 
typhoid  fever  compiicatiog,  264  . 
typhus  fever  complicatint;,  3$i. 
umbilicus  in,  87,  100. 
urethra  in,  105. 

urination,  frequency  of,  in,  88,  280. 
urine,  inorease  of,  in,  91. 
uterine  bruit  In,  96,  98,  108. 
uterus  in.  77,  80,  95, 101,  lOfi,  110, 116. 
Tafcina  in,  65, 104,  105. 
vaf^nal  touch  In,  99. 108. 
varicose  vein^  In,  88, 115. 
variola  compHcuting,  261. 
veins  in,  94. 
vertigo  in,  91, 114, 118. 
vomiting  in,  90,  98,  1 16,  280,  859. 
vulva  in,  86, 104, 106. 
weight  in,  90,  114. 
Precipitate  labor,  463. 
Premature  labor,  807,  849,  500{vi-U  labor). 
Preparations  for  labor,  206. 
PresentationB,  72,  168. 
breech,  169, 187,  882. 

anenthoBla  in,  383,  887. 

armamentarium  for,  834,  888. 

anns,  liberation  of,  in,  894. 

breech,  extraction  by,  885. 

blunt  hook  in,  888,  898. 

cauMs  of,  197,  481,  562. 

changes  of,  75. 

c<mflguration  of  fa?tus  in,  202. 

contracted  pelvis,  influence  of,  on,  481, 
487. 

cord  in,  204,  898,  680,  630. 

definition  of,  72. 

diatrnosis  of,  191,  198. 

exceptional  cattos  of,  896. 

extraction  in,  882  ft  seq. 

extraction  of  head  in,  396,  398. 

feet,  extraction  by,  884. 

forceps  to  artcr-comlng  head  in,  393, 

fillet  In,  38S,  391. 

forceps  to  breech  in,  888. 

iVequency  of,  197. 

heart -sound:)  tn,  108. 

in  conlractwl  pclvbi,  481. 

in  maceration  of  foetu--*,  305. 

in  twin  Itthore,  233. 

irrc<;ularities  in  mechanism  of,  201. 

knee,  diasfuosis  of,  from  elbow,  in,  199. 

liberation  of  annx  in,  894. 

management  of  cord  in,  893. 

mechanUm  of,  199,  487. 

membranes,  bag  of,  in,  198. 

mistaken  for  face,  191. 

operation  of  extraction  in,  382  tt  »tg. 

Prague  method  of  delivering  head  In,  898. 
00 


Presentations : 

prognosis  in,  203. 

releaite  of  arms  In,  894. 

rotation  of  foetus  In,  199,  895. 

traction,  direction  of,  in,  886. 

treatment  of,  204,  456. 

trunk,  deliveiy  of,  864. 
brow,  169,  194. 

anwHthcticB  in,  196. 

causes  of,  194,  481,  487,  510. 

diagnoais  of,  194. 

forceps  in,  197. 

Iiead,  configuration  of,  in,  194. 

prognosis  in,  195. 

treatment  of,  196,  456. 
cause  of  predominating,  first,  170. 
cephalic,  169. 

diagnosis  of,  182. 
cluasification  of,  169. 
cranial,  diagnosid  of,  182. 
liKC,  169,  184. 

causes  of,  164,  461,  487. 

configuration  of  head  in,  180, 

cord,  prolapse  of,  in,  686. 

craniotomy  in,  381,  418. 

descent  of  fcetus  in,  136, 

diagnosis  of,  190. 

extension  of  fetal  head  In,  186. 

external  rotation  in,  188. 

flexion  in,  188. 

foroeps  in,  881. 

frequency  of,  184. 

heart-sounds  in,  103. 

in  contracted  pelvis,  481. 

influenoe  of  contracted  pelvis  on,  481. 

mechanism  of,  184,  186. 
abnormal,  188. 

membranes,  preservation  of,  in,  191. 

mistaken  for  breech,  191. 

perforation  in,  418. 

prognoais  in,  191. 

rotation  in,  187. 

treatment  of,  191,468. 

Schiitz'e  method  in,  192. 
foot,  169,  202,  481. 

extraction  in,  882  «t  »eq. 
Amis,  629. 
bead,  72,  169. 

causes  of,  72. 

din^nosin  of,  182. 

heurt  sounds  in,  108. 
knee,  2*12. 
natural,  1*;9. 
normal,  IfiS. 
pc'Ivic,  169,882. 

extraotion  In,  882. 
preponderance  of  head,  79. 
Kliouldt-r,  169,  4.'>0,  431,  49S,  661,  61S. 

version  in,  498. 
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Prosentiitionfl: 
traiiHverao,  l&)^  &l}(l,  &64. 

embryotomy  tn^  482. 

version  in,  404,  404, 
UTiiiutUral,  H9,  &iS^  &»S, 
viirtcji,  ll>9,  170,  iTfl, 

con%iiruttoQ  at' head  in,  IfPOV 

diagno^iuof,  iSi. 

trcquency  of,  IGS. 

theariea  to  aooount  for  prepoudentnce  of, 

v:>-n. 

Prctwurs  d1'  utenu  in  labor,  140. 
Hrimlpnrffi,  &iga&  of  prugnouc}^  jmJ  puturi- 

IJUD  in,  105. 
PrimitivB  HToave,  i&^ 
Primitivfl  A^tr^k,  4S, 
!*ri.mitivii  truce,  48. 
PTifnitive  vertubnp,  49. 
Piioionlial  ovum,  Hfi^  SS,  BJl. 
I'rolflpse  i 

ot  eord,  SS&. 

of  gTBvicl  uteruBj  *iSg, 
cftUHing  abortlciB,  883. 

(jf  vflginfl  m  pre^aofly,  383,  BST. 
l*roniciiitofy,  fftUe,  4T0. 
t'romoDtory,  of  Bflcrumt  141. 
PmnufllcUfl : 

female,  46. 

mtile,  4fi. 
Pnuitiui  ia  praji^ancj,  S,  fiPl,  ISt. 
pBaudo-ostoomjilndc  pelvin,  4T8,  B-l^. 
f'somi  abficeia  in  puerp«T»l  fever,  677- 
Piibes,  mnQtoTTiT  of,  140,  144,  l&O^  ISB. 
i^deDdiim,  ^lofinitian  of,  1. 

rim  a  of,  2. 
I*uerpt!nil  discaacf,  B53. 
['ii4^ri:»eral  c-clamp.iin,  5flT  {vide  eclBrnpnin). 
Puerperal  fever,  653. 

abscPMea  in^  a6&-fl6J,  fl74,  WS,  6"?,  flSflj 

aon,  roo. 

ttlpohol  in^  697. 

jirmloa')'  betsreHn  it  ■ndinT;pflal  ferer^  663, 

664. 
uiod^'nes  in,  Q'9S, 
unliftepsifi  in,  aS7,  690, 
ajipinjtion  In,  TOP. 
atmoepbcricaiaap*  of,  681, 
auCo-inoculatioii  lilt  664^  6S0. 
biu^iUl,  in,  6i^A. 
bacteria  Id,  ft6^  ^ seq.^  fiSl. 
blood -ptPtftoriinfC  iu,  (164  e^  «^.. 
CklleDi^  of,  495,  .UT^  661. 

InoctilatioTi,  683. 
callqlltiR  in,  657,  G5S, 
chiUs  In,  fl71,  UrSt  UTS,  BT»^80. 
classiflciitinn  of  Icslorw  ef,  956. 
ollnical  liii^tory  of,  RTl  «j««^. 

BjTDptornB  of  eDdwoIpitl*  ODd  of  endo- 


Pacrpcr&l  fcven 

e.TmptoDiH  of  jifencra]  paritiDiutiak  VtS. 

^ymptonifl  oFporftmetritift,  67S. 

BVmptnTQa  of  pe  riro'Elritim,  673. 

B.vmptijnia  of  Mptkffinia,  ST*. 
d<?fluition  of,  «S3, 

dipbtbtriric  potc-beb!  m^  6:5<,  6fi7,  STtiM, 
emboli  In,,  CGO,  aru», 
oudoHirtlVUr<  in,  641C, 
endrxv>1pitlH  jp,  ^fifi,  ^71, 
eDdomc^ritU  la,  6r»A,  1171, 
erystlpHBlpa,  how  relMwi  Us,  «B«. 
frequency  iif^  SfiS, 
germs  In,  668  rf  m**/, 
LiBton-,  clmtcal,  of,,  fiTl. 
iafDrrlinnfl  in,  66^, 
infection,  H^urces  of,  In,  603. 
inEiunDintinn :  1 

of  jfctiital  Qiupoud  membmnc  Id,  tfW. 

of  penmnivmn,  uterJr)?,  ■SS5,  65.^,  *TS,  K7. 

vf  suhwrous  pvtvic  cellular  tissue  lD,fi^  , 
659. 

of  uterine  f^TDncbjrtnB  in,  u&7- 
io'voulalion  of,  ftSS. 
IwiotiA  of^,  fi55. 
mt^ni&gilis  id,  6<I9> 
metritis  ID,  6A7> 

micrococci  la,  ««o.  M8,  ««8,  M«,  0T0,  8€1. 
microtiporca  in,  U66,  OSh 
morbid  ftoutomy  of,  *\Uby 
mortulitj  of,  fi&a.  ^ff^C. 
nature  Oi;  661,  OfHt, 
non-tacturitle  VBTiel;  of,  QtO. 
odemn  in,  fliS7. 
oOphoritLe  Lii,  €K9,  6«!t&. 
origin,  non-locul,  cif,  GfiS. 
pniilfi  in,  fl7i^  ei  Mtq, 
p.immetntift  In,  GfiT,  65&,  B79. 
puthologieal  anabamjr  of,  RoK. 
pclrio  cuUulttiA  in,  RdS. 
pjriinetritifl  in,  67'2. 
peritonitis,  Acncra)  and  palFlo,  In,  499,  W^ 

672,  677,  6S0. 
phkbltifl  In,  660,  6B0. 
pM*bo-tlirombasifl  in,  6<W,  fiSO. 
plBuriHs  in^  069,  fiSfl. 
preTontion  of,  flS6. 
pulse  In,  673,  675,  67»-fiSO. 
pytemia  in,  §C0,  680. 
relations  nf,  to  zrmO'tio  dieeoACQ^  €S& 
Balpincritle  In,  6SI1. 
BAprEcmia  In,  fiSl. 
K&rLitiiia  in,  2^.  653. 
sca&on«.  relation 0  of,  to,  68S. 
ftepti<M:ra5*  in,  fiSS,  fl60,  *7&,  fiflL, 

iffmphtitiia,  678. 

pure,  fif  1. 

MiVeRi,  affecting,  6fil. 
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Puerperal  fever : 
mxuaI  state,  relation  of,  to,  MS. 
^7mptom8of,  671. 
temperatuTO  in,  871  <*  »eg. 
theory  of  milk  meUtftaees  in,  661,  664. 
UuiHnbi  in,  660. 
treatment  of,  686,  69S. 

bj  alcohol,  697. 

bj  anodynes,  696. 

by  antipyrotioh  696,  697. 

by  antipyrine,  697. 

by  batbi*,  698,  699. 

by  cauterising  ulcer*,  698. 

hy  oold,  697. 

by  curette,  614. 

by  digiulin,  697. 

by  douoho,  intra-uterine,  69S,  694. 

by  douche,  v^nal,  687.  688,  692,  699. 

by  enenutta,  687. 

by  laparotomy,  699. 

by  laxatives,  696. 

by  leeches,  695. 

by  opium,  695. 

by  poultice:},  6  .'5. 

by  quinio,  696, 

by  BaUcylate  of  soda,  696. 

by  stupes,  695. 

by  veratrum  viride,  697. 

by  Warburi^B  tincture,  697. 

by  wet-pack,  698. 
treatment  of  perilooeal  effu^na,  699,  700. 
tympanites  in,  678,  b79. 
ulcers  in,  656,  679. 
vibrios  in,  666,  681. 
virus  of,  666. 
vomiting  in,  674,  678. 
lymotic  diiieases,  relations  of,  to,  685. 
Puerperal  state,  S38. 
abdomen  in,  249. 
after-pains  in,  224,  244,  252. 
air  in,  253. 
aniemia  in,  645. 
anodyncA  in,  252. 
anteflexion  in,  244,  M9. 
MQtLiiepeis  in,  253,  688. 
appetite  in,  240. 
bandage  in,  255. 
binder  in,  224. 
bowels  in,  240. 
breasts  in,  249. 

care  of,  in,  255. 
cancer,  uterine,  in,  547. 
care  of  patient  in,  224. 
catheterism  in,  352. 
i«rvix  uteri  in,  243,  249,  547. 
chill  in,  233. 

closure  of  sinnses  in,  243. 
ooIIi^Me  in,  64<i. 
ooDVuMona  in,  567  M  m?.,  68L 


Puerperal  state : 
cystitis  In,  268. 
death  in,  645. 

dficidua,  reparation  of,  in,  341. 
diabetes  in,  240. 
diagnoMs  of,  249. 
diet  in,  25S. 
douche  in,  224,  SjS. 
duration  of,  255. 
eclampsia  in,  567,  681. 
embolism  in,  646. 
enemata  in,  254. 
ergot  in,  224. 
fevers  in,  65S. 
general  functions  in,  240. 
hiemorrfaoids  in,  254. 
hymen  in,  249. 
insanity  in,  701. 
involtttio  ntcri  in,  240. 
iodoform  in,  592,  688,  700. 
labia  in,  249. 
laxatives  in,  254. 
lochia  in,  241,  245,  249,  S5S. 
loss  of  weight  in,  185,  840. 
malaria  in,  658. 
management  of,  2S8,  851. 
milk-fever  in,  247. 
milk,  secretion  of,  in,  246, 
nursing  in,  254. 
pad,  antiseptic  in,  225,  25S. 
passing  urine  in,  252. 
perineum  in,  224,  249. 
physiology  of,  238. 
pbuiental  nte  in,  249. 
pulse  in,  239,  248,  645. 
reUtion    of,   to    pathological  otnuUtion.^ 

238. 
retention  of  urine  in,  240. 
Bearlatina  in,  262,  653. 
accretion  of  milk  in.  246. 
separation  of  deeidua  in,  243. 
shock  in,  648. 
sinuses,  closure  of,  in,  24A. 
sleep  in,  251. 
syneope  in,  645. 
temperature  in,  239,  S47. 
thrombosis  in,  238,  A45. 
treatment  of,  238,  851,  9S7  ttteq. 
turaon,  ovarian,  iu,  550. 
tumors,  nterioe.  complicating.  542,  547. 
urine  in,  240,  252. 
uterus,  position  of,  in,  244,  249. 

involution  of,  in,  240. 
vagina  in,  105,  244.  249. 
vaginal  ulcers  in,  693. 
visits  of  phyxieians  in,  862. 
vulva  in,  249,  693. 
wa.-*hing  of  vagina  in.  224,  263. 
weight,  loM  of,  in,  185,  840. 
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Potae: 

in  wckminhs  BW. 

in  pliMiitft'pnrrla,  fiM. 

in  jwir  piMtim  hmaMnba^  WOl 

in  pngaanBy,  M,  118. 

In  poerpml  Aver,  6TS  #  m^. 

inpnupenl  alKte,  989^  M8,«tf. 

inpolinoiHay  tiinmb(Mb,  •«,  MflL 

kiiboak,MO. 

in  itfatlnslnToiiioii,  fW. 

in  vtarina  raptnn,  ftlSw' 
l^qilln  in  MlaoaialQi  MT> 
pMotoi*,  In  «Mlflm»  of  pnfMncif,  US. 

fcIlo«edl7  ptMWtom  labor,  Uft. 

tnexkmo^arine  pv^pHKHir,  M4. 
fyMidn^  bMlote  la,  eao,  M8,  «80. 

In  phligiiMMh,  y06. 

in  {Oaosnte  pmrin,  fiM; 

Id  poMpenU  ftmr,  680^  MO. 

Qndrapleti,  998,  SaO. 
Qricfcaniiy,  96^  98, 99, 191, 119^ 

«Mear,96,nO. 
Qidqinai 

•■  antfphkgiitlo,  in  pMrpml  ftnr,  998. 

in  «p]iab2gf«,  199. 

in  cAwren,  9T(k 

in  nuwtitii,  710. 

in  phlegmaria,  708. 

in  pneumonia,  270. 

in  protracted  ftrvt  Htage,  457,  458. 
Quintuplets,  228. 

Rachitis,  deforming   pelvis,  466,  472,  476, 

478. 
R&les,  laryngeal,  in  delivery,  218. 
Secta]  enemata ; 

in  ansemia,  114,  118. 

in  emesis,  118,  119. 

in  labor,  208. 
Rectal  touch,  in  pregnancy,  104. 
Rectocele,  atresia,  vaginal,  from,  687,  628. 
Rechim,  development  of,  68. 

in  labor,  456. 

in  pregnancy,  88. 
Relapsing  fever,  complicating  pregnancy,  264. 
Kepercusflion  (tide  ballottement). 
Reposition  of  cord,  631. 

of  uterus,  in  retroflexion,  280,  281. 
Repoflitor  : 

BrauD^s,  411. 

catheter  used  ao,  412,  684. 

in  version,  411. 
Respiration  : 

artificial,  in  atpht/xia  neonatorum^  648. 
Schultze'fl  method,  648. 
Sylvester'ti  method,  644. 

in  pregnancy,  90,  118. 


IntiB  iHMim,  9lfc. 
phjidologf  •<<  8|S,  Mft. 

^■HtttliliBOQa  ■&  QMS  1 

in  Ttctu  iiiininrillwn,  118  (vMc  i 

ntrtloB). 
Bila^Uwd  plaoenlk,  991,  ttft,  481,  i9l«  Wt, 

S88,  099  («Mf  (teoMla,  Nl^a^ 
Botontioa: 
4»  ««««,  of  dNd  falM,  919. 
of  unno^ 
In  Ubor,  909,  UT. 
inpr«gDani7, 9B6, 9801. 
in  pnnpcmlitKto,  989, 99iL 
BateltM,  in  Mpkritta,  9Va^ 
Batnotio«  iii«,  187, 198^ 
Botnellon,  ntailM,  W,  41^  419^  9fli^  HA, 
■  Xmnttnrm  niiri,  U. 

BitnOKrion  of  cmvid  vImw,  U«,  «%  88r. 
810, 480,  M9,  Btt^  899. 
•bofftion  In,  810. 
with  iBMnantlaa,  999^  909, 8991 
Ai«Bads>990L 
tnatBMnt,  999,  818, 880. 
BetnmnloB  of  iprnvld  sMrw,  U8b  «9, 4W, 

849,809; 
Blbt,  dovttlopiDoat  of,  98. 
Mckoti,  flwdiy  pdrto  artwiri^,  898,  ffl; 
476(iiM«rMliitl*.) 
Kgid  00,  otreiiia  ftoin,  840. 
Sima  pvdendiy  2. 
Ring  of  Bandl,  84, 187,  611. 
King  of  MQller,  84,86. 
Ring,  retraction  ^r  contraction,  187, 138. 
Robert's  anchyloeed  pelvis,  628. 
RoUtion  of  fotal  head,  178. 
conditions  of,  174. 

exoessivo,  in  breech  prosenUtions,  80S. 
explanation  of,  179. 
external,  in  normal  labor,  177. 
in  breech  presentations,  200,  SM. 
in  brow  presentations,  194. 
in  face  presentations,  187. 
in  vertex  presentations,  178,  177. 
Rubeola  complicating  pregnancy,  S61. 

with  pneumonia,  261. 
Rupture  : 
in  extra- uterine  pregnancy,  888. 
at  orifice  of  vagina,  484.  686,  622,  625. 
of  cervix,  106,  208,  689,  640,  620. 
of  genital  oanal,  610. 
of  membranes,  182,  140,  208. 

to  produce  prematore  labor,  S6S,  860. 
of  pelvic  articulations,  628. 
of  periweum,  184, 808,  911,  294,  468,  622. 
of  uterus,  610  (vide  uterus,  mptar«  of  the). 

in  contracted  pelvis,  481. 
of  vagina,  621. 
ofvestlbalo,  629. 


^^^^^^H^P^^^Tn'dkx.     ^^^^^^^^r^^^H 

r          Rao: 

SojtticiemlK:                                                             ^^^| 

^^_        iitjectlotui  Into,  in  extra  uterine  prcgmuioy, 

in  tjfmpdnUt*  ittsri,  fi53.                                          ^^^H 

^B 

iu  utvrini<  cancor,  &47.                                             ^^^H 

^m       puncture  of,  Id  extra- utarino  prcyamcy, 

ill  varolii  lltrocnbiu,  638.                                      ^^^^| 

344. 

t^fm.jjJktr/ica,  ff!9.                                                           ^^^^1 

S*cn>-illBc  BrticuUitioti,  I4& 

^^^H 

ruptur«  f>\\  Ci% 

■ymptofOB  of,  479  tt  m^,                             ^^^^^1 

Sacram,  Ul,  Ifli. 

««ii«M,  <MJrt.                                                     ^^^^^1 

<i/.For,  Ul. 

Wbrio*  in,  0C6.                                                   ^^^^1 

ntuOocuy  ol',  U]. 

a^pttm                                             ^^^H 

tlitnemiion*  of,  14?. 

r4fUi~pa^iinlf^  9.                                                      ^^^H 

Aiatu*  ttumli*  of,  143. 

l»c«rHtinn        fl-iS.                                              ^^^H 

lin4iB  traHtv«n>B  of,  141. 

HnihfO'cn^nnlt,  9.                                                       ^^^H 

inalo  krU  fumalc,  IM. 

SomtiH  lofhiK,  ^^.                                                       ^^^H 

wvptrfUim  avrieiUarif  of ^  149. 

StrrtaJtnMf  io  p«rinenl  lacenilioD,  095.                  ^^^| 

KallojltitD  oTiioda  in  pnorpcn)  (uver,  O'jS. 

Sent-miBiut.  444.                                                           ^^^^ 

SikUviUiai)  in  preimv>c?t  M,  M,  90,  llM,  ISl, 

Sex.  pretitcti'in  of,  97.                                             ^^^^ 

181. 

SfilOftl  ori^ROs,  aUiDnnitic*  of,  688.                        |^^^| 

SttlptnTitU,  rai]»)[i|r  tiibnJ  prq^noy,  S!9. 

cbangiM  in,  in  prejrDaaoy,  "7,  luB.                      ^^^H 

in  piierjtcnil  fcvwr,  W6. 

Sbiel'i,  ulppW,  UU,  lOX                                                      1 

SApnpiiua  io  piinrpcnil  favur,  Ml. 

Hbucic,  wiU  oervu  cxluiUAtlon,  493.  49F>,  M!',           ^^1 

ticolpluwor,  l!Ki,  -iJK),  3$9.  488,  489. 

408,  016,  «M,  040.                                                ^H 

in  bp)W  preticiitatioiu,  1V4. 

anudynen  in,  860.                                                    ^^H 

in  fnci!  preMnkitioiw,  190, 

ill  trlillctal  abortion,  S&3.                                                 1 

Soarlitina  ; 

81iurteiiint!>  appAtvnt,  of  orrviz  in  prcgnaoojr,          ^^M 

in  jiTcgannajf  3A3. 

^^M 

pH^ptmiU^  903,  6A8. 

expluuUion  of,  88.                                                 ^^^H 

Hohultm's  JiA;zrnm  for  oomptitini^pntnancjr. 

Shoulder  praientatloni,  199  (*•<<<  tnuHwnc               B 

'                     109. 

prtwtnuuion ».                                                   ^^fl 

Hplrrhiu  of  utcnin,  obiitrncting  Itbor,  Ml ,  M7 

fihouldere,  detivorr  of,  178,  199,  915,                      ^^H 

{rtAKtraaU.  uterine^. 

in  brcMli  ctuii,  890.                                          ^^^| 

Ronlio-nchilic  po)\is,  479,  ASI. 

Si^ru  of  pngnuicy,  tfu  H  t$q.                               ^^^| 

Scoliotic  pt'lvin,  479. 

HUMeultalory,  90, 10:;,  lOft.                                 ^^H 

Hcrocom,  development  of.  Hi,  90. 

SimpMm*!  famps,  SM,  379.                                    ^^^| 

KoMODs,  reUtinn  of,  to  puerperal  fevvri  OU. 

8;tap«m*s  perforitar,  414.                                       ^^^| 

S<-b4U»oua  gbntb : 

Sinciput^  TO.                                                            ^^^^1 

of  artoU,  8S. 

SiniM  vrogeiitaU*,  88.                                                 ^^^| 

I             of  fatOB,  4S. 

t>tnu>««,  closora  of,  ta  imorpcral  rtate,  SSfl,        ^^^| 

1            of  lAbU,  S. 

913.                                                                    ■ 

^^_     ot  nymphiCf  5. 

fonnmioii  of,  ^                                                ^^^H 

^^H8«0(»dur7  «rcol»,  &S,  M,  99.  • 

uurino,  St,  69,  77.  195.  23)1.                                    ^^H 

^^VswtUni,  CiBMVciQ,  4M  («M«  Criiin  fce- 

Skin,  devclopincni  of,  4K,  64.                                  ^^^| 

r                  tion). 

«u«  uf.  in  pregumc}'.  US,  ]]&                            ^^^| 

^^^  SMKtion : 

8kul),  development  of.  04.                                           ^^^| 

^^ft     (Utordcn  of,  in  pn^nuejr,  114 

Bleep  iu  punrperal  ttUto,  ?A1.                                      ^^^H 

^^B    «f  milk,  840. 

S]e«'pU<»8ncM  in  pnynnncy,  199.                             ^^^| 

^^■AtunteutalJoa  of  ovtun,  4A. 

SatH^mn  pntputii^  6.                                                           ^^^H 

^^^Bemen,  48. 

Smell,  pertprxion  of,  in  pn^ntfno>-,  91.                      ^^H 

SesHM,  ipemal,BBbatioosaf,  in  pregiuney,  oi. 

8nifflUe*»  i)oi«»rtnt,  414.                                                   ^^^| 

Stptiennia : 

Social  Ktdte,  relation  of.  to  puorpenil  fttvor,         ^^^f 

albuininDTui  in,  OSO. 

^^H 

bactcriji  in,  fl'VI  tt  atq. 

8oda  in  pruritu*,  191.                                                   ^^^^ 

in  Bbonion,918,  88S. 

Sopor  in  ectiunp«ia,  608.                                               ^^^H 

in  BlrtraiA,  641. 

HuufHc.  Ajnic,  9)4.                                                          |^^H 

in  ffstm-utcrine  pn^o&cjr,  840. 

nterinc,  98,  lys.                                                           ^^H 

In  ovariia  tuinnn,  M9,  BAO. 

Bound*.   lUQ   of,   in  pregntik'X,  101,  841,                1 

in  puerperal  fovcr,  AA&,  890,  47»-4&l. 

^^S 

'               in  retention  of  iloftd  fbtut,  80S,  BIS. 

.'tpoctilnm.  u»e  of.  In  eraniotomv,  498.                     ^^^| 

in  tranaverae  proMntotioni,  604. 

in  d)agno)i«  of  prcgntocT,  104.                          ^^^| 

^^^790          ^^^^^^^^INDEX.     ^^^^^^^^^^^H 

^^^1            6|>«r[nataioa,  4S. 

6tat«.  the  puerperal :                        ^^^^^^H 

^^^B                 kxMiiiutlnn  of,  4S. 

in,  252.                              ^^^^^^1 

^^H             8i>liciloTribc,  4S1. 

dooitJua,  reparation  of,  la,  941.                ^^^H 

^^^1            &)>)iincter  vft^tm,  1^. 

diab«t«B  in,  'J4U.                                            ^^^H 

^^H            Spina  bifida.  a»  ubfttructlon  to  labor,  SPft. 

diaffDOflis  of,  M9.                                       ^^^| 

^^H            Spiiuit  coluuui,  nrttouluttou  of  fctal  hwd  with, 

diet  ID,                                                       ^^H 

^^H 

dumtion  of,  2.S5.                                            ^^^H 

^^H                 dcvtilnpniODt  of»  48,  M. 

eneuiata  in,  :£E>4.                                         ^^^| 

^^^B            Splnoiui  pn>oea*e»  of  ilia,  diatuioo  betveeo, 

g«D«nl  fuiictiutis  in,  240.                            ^^^H 

^^H                         144,  160,  40a. 

lueinorrlioidK  in,  254.                                   ^^^H 

^H                 of  i^chia,  145,  I5S. 

liymcu  in,  249.                                          ^^^H 

^^^^            Sploen : 

ilivulutioii  iu,  240.                                            ^^^1 

^^^B               enlargement  of  fetal,  &&&. 

labia  in,                                                     ^^H 

^^^B               in  pueqK-nl  fevor,  0T1. 

laxatives  in,  2IV4.                                        ^^^| 

^^H             SpondolUUiutic  pulvl?.  625. 

lochia  in,  241,  24A,  S49,  SU.                       ^^H 

^^H             Spongwi,  uepUe,  propiirati'in  of,  800,  48V. 

lo»4  of  weiftht  in,  135,  MO.                         ^^^| 

^^H             8pong«-teDts,  WW  of,  in  abortion,  8fiS,  880. 

lutuiagvniL'nt  of,  238,  251.                            ^^^H 

^^H             SpoatotiBOus  amputation,  intra-uU-rinef  398. 

milk,  necretion  of,  in,  248.                        ^^^H 

^^^B            Spontonoous  evolutioD,  864  (pi*t<  evoluUon). 

milk-fever  in,  347*                                    ^^^H 

^^H           Spontanoow  voraion,  US  {vid»  veralon). 

nanlntf  in,  2A4.                                         ^^^H 

^^m 

passing  urino  io,  852.                               ^^^H 

^^H                 embryonic,  47.  48,  8S. 

periMBoiB  tn,  SM,  840.                           ^^^| 

^^H               germiuative,  of  ovum,  89. 

phyriolo^  of,  338.                                 ^^^1 

^^H            BpotB,  cutonenu.*,  in  pro$niaii(?>'«  91' 

placental  site  in,  849.                                ^^^H 

^^H             Btatto  of  laUir : 

pulse  Io,  8S9,  24a.                                       ^^^| 

^^H               dfect  of  oontractod  pelvis  on  first,  488,  405, 

rcIuUorts  of,  to  pailiolo^cal  eoaditloDa,|^^^H 

^^M                        M-L 

rvpamtlun  of  dtvidua  in,  241.                    ^^^H 

^^H               irre^cular  ptins  in  first,  4M. 

retention  of  urine  in,  240.                         ^^^| 

^^^1                irregnlur  pnina  in  Hcoontl,  459. 

scarlatina  in,  262.                                      ^^^^ 

^^H              irregutiir  poins  in  thirtl,  441. 

sccretiuu  of  milk  in^  246.                         ^^^| 

^^H              nunigement  of  first,  208. 

sinuses,  closure  of,  in,  24S.                         ^^^H 

^^H               lusDafrement  of  second,  S09. 

sleep  in,  251.                                                ^^^B 

^^H                    diilivery  of  stiouldon  in,  178, 1&9,  315. 

temperature  iu,  389,  847.                                    1 

^^^B                   prvBervation  of  porinipuin  in,  210  «t  »«q. 

thrumbosis  of  placental  vefls^U  in,  SS8.    ^^fl 

^^H                    l/ii^oonl  in,  315,  256. 

tn>Htnient  of,  288,  S51.                                  ^^H 

^^H               inanag:e>nient  of  thiixl,  2:30. 

tumors,  utcrino,  oocnpllootinSt  H3.           ^^^| 

^^H                 trastmentof  lonK  flr»t.  426. 

urino,  [lasHin^  of,  in,  240,  2S8.                    ^^^B 

^^^fl                    hy  BDrxIyncs  and  ann>atb<;tic:s,  456. 

retention  of,  in,  340.                              ^^^| 

^^^B                    hy  Barnes's  dilstors,  4&7. 

uterus,  position  of,  in,  844,  849.                ^^^| 

^^H                    hj  bougies,  457. 

involutinn  of,  In,  340.                               ^^H 

^^^B                   hj  douche,  VMcnnnl,  457. 

vsgiou        lO.'i,  244.                                       ^^H 

^^H               fcrcatmeat  of  tonf;  swond,  459. 

visits  of  pliyoicnan  In,  SftS.                         ^^^| 

^^H            Btaphirlooocci  tn  puerperal  fever,  CM. 

washing'  va;;lnn  In,  224,  253.                       ^^^H 

^^H             BtoUi,  the  pueri>onil,  S38. 

weiffbt,  low  nf,  in,  185,  840.                       ^^H 

^^H                abdotnon  in.  S49. 

Stenosis,  of  umbilical  rnsscls,  397.                        H 

^^H               nftor-pains  in,  3:^4,  244,  S53. 

Btethosoopn,  ufw  of,  in  dlosmosis  of  rt^^fl 

^^^B               air  in,  S.^8. 

nsDor,  102.                                          ^^^1 

^^^B                anodynus  in,  203. 

Stigma  folUeuU^  89.                                         ^^^| 

^^H                antfflexion  in,  244,  249. 

Still-birtlu,  68^.                                                ^^H 

^^H                appetite  in,  240. 

Btiliicidium  in  p)ac«nta  pnevia,  696,           ^^H 

^^H               bandH^«  in,  255. 

Btimulaots :                                                        ^^^| 

^^H               bowels  in,  340. 

in  abortion,  8S8.                                         ^^^H 

^^H                bnasta  in.  249. 

In  cepbalnltria,  138.                                    ^^^H 

^^^B                    core  of,  955. 

in  cerebral  ancmis,  590.                               ^^^^| 

^^H               catheteri^^im  in,  3A3. 

Stookinffs,  ela<tic,  in  pregnancy,  110,          ^^^H 

^^H              oorvix.  Uie,  in,  243,  249. 

Stomach,  development  of,  48,  50.                  ^^^| 

^^H                ohill  in,  236. 

^^^H 

^^^B               oIoL-iure  of  ffiniHes  in,  iM8. 

axis  of  inferior  pelvic,  158.                          ^^^H 

^^^^^       oomplicatod  by  scarlittins,  388. 

axiaof  Nupuriur  ptilvie,  158.                       ^^^| 

^^^^^^^^^^^^iN-DEx    ^^^^^^^^rS^^^^ 

dtmt: 

Tainpiin :                                                                            ^M 

eirvumroicnee  of  iDlWrior,  109. 

iu  placenta  pRFvia,  Ml,  604.                                  ^^fl 

ctrBumroRDoe  of  supofior.  Mi. 

in  uterine  proljii>H,  IMS.                                         ^^^H 

ftiroepa  at,  BSQ, 

in  vi^iiittl  proliipw,  S88.                                        ^^^H 

infurior  pelvic,  IM. 

mctiiod  of  upplyinf ,  MS,  83S.                           ^^^| 

vtiparior  pelvic,  l&L 

to  produce  ^Hvmaton  delivery,  856.                    ^^^| 

StriiD: 

uterine,  in  liui-iuorrhaf^,  6V3.                              ^^^^| 

ftbdomlnal,  in  pntgnuK^,  8T,  100,  106. 

TanuiD  in  pruritus,  1:.".^.                                            ^^^^| 

muninary,  id  pnyouof,  &8, 105, 

Tardy  labor,  403  [riiU  labor,  tardy).                        ^^H 

on  Qsln  utd  Uugha,  to  praftDaooy,  S7, 106. 

Toraicr'i  forcopn,  ir77-8T9,  890,  400.                         ^^H 

Stump,  tivAttnentoiVio  Porroti  openlian,44t. 

Tamier*a  inoabotor,  868.                                        ^^^| 

fttypiit,-* : 

Taste,  perrcnuoos  of,  in  proKnucor,  91.                  ^^H 

ia pMt-ftariutH  liuMiiorrhimv.  &6T,  12:!. 

T«y1«r*i  foreepv^  877,  414,  618.                                    ^^H 

in  piMfpeml  1iiMiiotTliaf{L\  bv± 

TeniperatuTC :                                                             ^^^^| 

in  p«wrp«rHl  ■totu,  (i'.i.i. 

labor,  190.                                                                ^^^| 

Su>iinvu)ution  uftcr  ulmrtion.  RU. 

in  posi-fMirtutn  »tjito,  2^9.                                          ^^^H 

SuifMT  in  urine, ^Ku/-/«firfM(/i,  ^40. 

in  pru^imcy,  UB.                                                  ^^^H 

SupvrfvUliou,  X31  ( r»>i>  pn-'t^nuio^,  uiulUpIv)- 

in  puerpuml  fever,  871,  872.                                   ^^^| 

SvptrfM*'  aurievlarif,  14i. 

Tonetmuit,    vosiulo,  fh^m  rctroflexwl  inear-          ^^^H 

SurfTtir}',  ulHltitric,  M9. 

coram]  irravid  utenut,  SSO.                               ^^^H 

SuTfcical  ofivnitUmN : 

Tenta,  in  aboriiou,  121,  3M,  868,  880,  60S.                ^^H 

■ttortion  fpiiii,  ilfi. 

iu  hyiUtifi  mole,  30J.                                              ^^^H 

liuriiifT  prv^iiaiic)'.  nn. 

Terwituil  buibit  nf  uruorio,  8.                                        ^^^H 

prupncwiit,  ST^i 

TcMlclo:                                                                      ^^H 

Uiite  for,  377. 

dovelopment  of,  6&.                                                 ^^^H 

8u^pclll]LHl  Mtiiriintiou,  ISS&  ^riV«  a^Ajfxia  !»«• 

flbro-cyatic  ilfgenonttiDn  of  fHol^  586.                   ^^^H 

««(l(vrwfn). 

Thtea/olliculi  of  UnuAon  foltiule,  Sti,  86.                 ^^H 

BulunM,  70,  14£. 

Tbixbv,  J^rtiB  on,  In  prcgniuioy,  87, 106.                   ^^^H 

eoranal,  70,  IM,  |«S. 

Thiivt  in  projTnnncy,  119.                                          ^^^H 

fh>nMl,  70,  HA. 

Tbonias's  opomtton,  447.                                     ^^^^^H 

in  CaMTCUi  Motion,  441. 

Thonx  iu  prvfcnanoy,  90.                                     ^^^^^1 

In  hyl1roc«{lba!u^  SKtj. 

dovelopuicut  of,  84.                                                   ^^^^| 

in  uterine  ruptun>,  400,  it^l. 

Thrill  In  utcriuo  artery  ilurin^f  pregnancy.          ^^^| 

IttlubdA.  TO,  im,  1K3. 

^^H 

pretnaturo  o«dfic«tJon  uf,  fiAl. 

TlimiDbuB :                                                                  ^^^H 

taffiunl,  ;o,  ISS. 

arterial.  A46.                                                                  ^^H 

Sf  tiiphynioUmiy,  713. 

curriiiio,  (t48,                                                                                 ^| 

8>iuphyt>is  pubis,  149,  154,  471. 

causini;  oollapM  and  ileath  In  labor  and                  H 

■bsenoe  of,  &M. 

o1iitJlM.-a,  615.                                                           H 

WMtom/  of,  146. 

in    plBc;.'ntBl    vft'tcb,    ph) niolojpeal,   888,                     H 

In  male  and  fbniiJe,  ir>4. 

849.                                                                                   ■ 

reUutUoo  of.  in  pre/uiiocy,  14^,  276. 

in  pUcvntal  MtnuMsi,  ^88.                                                 H 

nipUin  of,  63S. 

\ja  plaoontn  firaivia,  699.                                              fl 

PjnohonJmius,  socro-lliac,  tiO. 

in  acpUcamia,  680.                                                   ^^^| 

motion  at,  376. 

III  veins  and  lympbatica  during  pblagma-           ^^^H 

nipuiro  uf,  fl38. 

^^^1 

Synoopo: 

of  ocn-tx,  540.                                                               ^^^^1 

in  cliild^ed,  «4V 

^^H 

in  labor,  1S4,  MS. 

of  (w,  In  Inlior,  540.                                                      ^^^H 

\aftoi$-paritim  htomorrha^fr,  .'M. 

of  uterine  ninuwtt  in  Ubflr,  23S,  &K|,  6M.                       ^M 

In  prrgnuoy,  91,  114,  US, 

of  vugina,  648,  r>9&  ifm^  vigina,  th^^mbllll                   H 

Srphtltft : 

Ofl.                                                                                           ■ 

caiuine  ibnrtion.  97a,  80A,  SSO. 

■nodyooa  in,  CS".                                                     1 

cnmplicatinif  prcfniftnoy.  S71. 

of  Tulva,  8,  688,  006  (riif  mlva,  tbrombu*                  H 

of  placenta,  280. 

.  oft.                                          ^^H 

treatment  of  pulmonary,  ISO.                               ^^^H 

Tampon : 

venoiw,  848,  840.                                                     ^^^H 

in  abnrtion,  S30,  S33.  SSI,  824,  C.'C    M. 

Thyroid  );land,  bypertrophy  of,  la  yrrgiiM           ^^^| 

^^  in  hydatid  noloi  802.                                   { 

cy,                                                               ^H 

Tonftoaofconl,  303.  G03. 

Toueb,  tn^Qnl,  in  disKowita  t/t  prmiUTK^i 

nota]t  iQ  prcfiuuicy,  104. 
TiaOb,  pritujiivo,  18. 
T«»ljelon-!mphy,  to  prevent  abortaon,  AIS. 

TkMUon«T  DP  fOTCf:pS,  S6S. 

(flrwtian  of,  SOQ,  373,  a?3,  S7T. 
^time  for  making,  S6a,  37S. 
on  cord: 

in  labor,  ftSO,  3S1, 

hi  rctBlued  p]««9iita^  4«;3,  fiB3. 

TimiBlU-iioctt  of  bIc>od  Mid  Qdlk  ii^^ok-par- 

i^>umtiia  for,  &I9IL 
In  uuetniiL  or  preLfpoDcy,  114- 
in  Qerobni  ammiiii,  690^ 
TanawBe  diameter  of  p«lvis,  iGl. 

wrwion  in,  404,  40ft. 
7hHM««mt#/)dW«iM,  im^  IH,  8ft4. 
TMptiiae-pertbrittir  in  cnmUitoiDy,  41%,  4!V. 

MivQTj  of,  Tith  crotchet,  tB©.  . 
apulftion  of,  in  labor,  178,  &&4. 
estfnwtioa  of,  iti  braooh  cuks,  564. 
Trosei  ID  hDrtiin  of  utonu,  944. 
Tubal  pregdutKry,  32S. 
Tubes,  Fullopinn,  U,  lil,  So. 
ampulla  or,  1?. 
anatomy  of,  19,  SO. 
dilatallnn  of,  in  atreniaiS,  Ml. 
fimbriiiteid  extremity  uf,  SB. 
iHthmasor,  19. 

mutmua  memhroBe  of,  SI,  8*9. 
mu»dE!fl  of,  20. 
non-creciiUty  of,  41. 
ottium  ahdominul*  of,  19, 
poeiliim  ofj  hi  pragnancyi  79. 
7\tbug  medittl^Ht,  ^. 
Tumom : 
•bdomSmdl,  (Jiaffnosls  of,  from  pn^mancir. 

102,  MU. 
fttal,  cAUnin^r  dysCiXui,  R54. 
flbiroid,  of  utGTUfl,  in  ]»rB^nHOfly,  102,  549. 
ind!i:»tinc  Cveon^tin  Miction,  438. 
intrH[»lvio,  causing  ntn»iA,  58!),  MS. 
M»CH)Ufl,  deforralnj:  pclvlii,  533. 
ovariun,  648  fpiJo  ovary,  tumor  oH- 

in  jmrturltion,  550, 

in  prepinney,  M8. 

in  puerpcml  etate^  6flO. 

obfttructlTiE  InboF,  MS. 
pfttuaictritio,  in  puorptrul  fi^ver^  67'4. 
pbbutQm,^  ditTorontJaUon   of,  from    preg- 


S^ 


} 


Tumors : 

plfiCtiatal,  3S9. 
BCflJp.  lEfl,  4&S. 
alter  blrtb,  250, 
in  brow  iT«itTitatifiri»,lM. 
iDcLJcatJT^  (iircepa,  36V. 
in  f'uL-ti  prcti^ubitJoaa,;  IBO. 
uterine : 
iXJmplicutinj;  prcti^aniry,  pATtvr1ttdkt,'A^ 

puerperal  etato,  Mi!  **  i**^. 
pitKluHjiiitf  otrtiria,  WI,  5*i1, 
Tatfina],  uaubing  atnxLa^  5|S. 
TVwK^a  ■■ 

J&iTvm  ofGmnlliHtl  fnllictf,  tt^"^-^ 

propria  of  Graoflan  rolliclc,  S'J. 
Tupolo  tetite  in  nborliob,  12^1. 
Turning,  iUO  (vidt  vcmon). 
Twin-prcifniintjy,  SlilS,  a30,    £3«  (**(/* 

nup^y,  niultipk'Y. 
Twlni,  locking  of^  obstructiog  labor,  ttC 
Tympatiites ;  "  '  *  '  *   "fr 

in  Cic-iftrettn  uedioii,  441.  "'^^ 

in  pUL-rporal  fovM,  flT«,  671",  ^W. 

niistnliuti  i'oT  prcg^uDocy,  iDfi. 

Uti'n,  45S. 
Typhoid  fever  complicnllng  pregnancy,  24*. 

Id  puerperal  Etato,  453. 
TypbU£  fevor  pompli'mtiDf  pragninoj',  184. 

in  pucrptijul  «bito,  6&3. 

Ulrara  in  pucrjMJrnJ  fever,  Wfi,  603. 
Umbilicial  <cord,  ^)  (rt<£ff  I'unis}', 

Buomalica  of,  29^ 

artericB  of,  &S,  <S0,  61,  250. 

eaJcarCoUB  de^Om^radon  <>f,  £98. 

Care  of,  Ln  itifuTtt»,  i!5S. 

coiling  of,  aJ4,  S1&,  2flfi. 

cyste  in,  29^. 

degcnendoni  of,  SSY- 

dbciiMS  of,  28V. 

expression  of,  880. 

formution  of,  60. 

^inlin  of,  (II, 

licrnlos  of,  S&C. 

in  new-bom,  ^&0. 

knots  in,  3&S. 

|(if(?riitirFii  of,  in  precipitate  Ubor,  iHS, 

Iftte  li^fation  of,  21«,  £M, 

miinaapm^nt  of,  in  breech  preKnta^m* 

marifinoJ  in(wrri<m  of,  g9?, 
pr'flBP'^o  of,  filO,  fifil,  63», 
reposition  of,  A31. 
ihortn^M  uf,  &&9. 
pouffle  in,  98. 
steno*i»  of  veiwelfi  of*  S#7, 
BtTHetnro  of  ftiUj-  devdop«d,  ffl 
toraion  ytf,  3^3. 


^^^^^^^^^^^^                              ^^^^^^^^^^^^^B 

I'mlitllcal  mrd : 

Utorlno:                                                                        ^M 

9nU-mof<»m^  SOS. 

puvljTkit,  464.                                                      ^^^1 

tyiiifTof,  in  labor,  31ft,  388. 

■oufllc.  vs.  lOJ.                                                    ^^^H 

will  or,  CS,  00. 

tvuK^ra  obotructto;;  Ubor,  R49.                             ^^^H 

vi^irUof.  M,  00. 

voneKftirbi,  647.                                                   ^^^| 

rniliilloil  vcBiclr,  M.  Cj,  «0.  68,  M. 

Utanui:                                                                        ^M 

t'liiliilitfa)  vvNtola,  M,  00,  M. 

abnormkl  cnniMtlon*  of,  377.                                   ^^^H 

9iouo«t-  of,  s&r. 

abnonuUiv*  •>f,  8a;,  360,  tTt.                                   ^^^H 

tJintiiKcu.i: 

action  of,  in  liilmr,  IS6.                                               ^^^^H 

arteries  of,  M,  W,  (16. 

action  of  pttin*  on  wii>U  of,  189.                               ^^^^| 

rhanirC'*  <■>)".  In  prr'jrtuuicy,  fit,  100, 

amputation  of,  in  rupture,  61K.                              ^^^^| 

of  Dcw-l^firn  cliilO,  uW. 

anatomy  of,                                                               ^^^H 

Uiurold«ble  hastnarrbngti,  W1,  6AI, 

antevcmton  and  ontuQeidon  of,  80, 1 1$,  378.            ^^^H 

Unraiia: 

muxinff  uburtion,  8tO.                                              ^^^^H 

in  aolatotwiB,  &71,  STO, 

In  pucqiernl  BUta.  344,  340.                                 ^^^H 

in  njtrnflcximi,  i.'SO. 

aTt45ri(»  iif,  28,  :!4.  611.  77,  79,  VVL                     ^^^^^M 

I'rca  in  kmni'itiv  fluid,  fll. 

in  prv^ftisni'T,  7(,  7l>,  ft6,  101,  ]06.                 ^^^^^^H 

L'fvtor: 

inluruul  jiiii-nQjitic,  ItA.                                        ^^^^H 

ililatjuion  of  fcla],  fi6i. 

Uirill  in,  durin|j>  prvpuncy,  100.                         ^^^H 

frrlhra  in  progiMmty,  lOfi. 

■rf«p»NO  hfpogattriit^  S3.                                     ^^^^| 

in  Ulior,  1»4. 

■creala  of,  689  {9i4«  mreiU,  uterine).                    ^^^| 

Urinal?  cutcutus,  nbi>trutitiri»  Ubor,  &37. 

atrophy  of  roucoiw  tncmbmno  of,  onualng           ^^^H 

rrinflli'Jii,   tuvulunlAn',  iu    pi\-){niticjr,   B$, 

altortioD,  M9.                                                     ^^^| 

880. 

bicornif^  84.                                                                           ^^^^| 

fVvquent,  in  kbortJon,  811. 

bod;  of,  li,  18.                                                                     ^M 

Urine: 

bruit  in,  durinft  pragnaMgr,  96,  B8, 108.               ^^^H 

•Ibunten  in,  durinff  prcgnjuMf,  91,  U8,  STS, 

oanocr  of  imck  of,  648.                                            ^^^H 

M7. 

treatmrnt  of,  M7.                                                 ^^^^| 

during  w;lamp)*ta,  M7,  M9  «( Mq. 

cailiotorizHtion  of,  to  proditooobortioo,  85S,           ^^^^| 

durins  fwptiaDmlB,  6S0. 

640.                                                                          ^^^1 

atre^iR  I'rom  ntontion  of,  6X7. 

oiiiMR  of  rDlartraiiHint  of,  7*1.                                         ^H 

^^^    uaabt  in,  io  wUnipiiis  M7, 

oavUy  of  body  ol,  U.                                                       ^| 

^^^B  upoUociinTDlimury.uf.in  prcfpiuc^,  88. 

(wntar,  motor,  for  contraotiona  of,  li!6.                         ^M 

I^V  InoootliMooe  of,  6«,  380. 

wtrvix  or  neck  of.  Hi.                                                ^^^H 

W          liMiMM  of,  in  Ubor,  180. 

cbanp»  in,  in  pregnancy,  77-86,  10S.  118,           ^^^H 

1              in  prqcDAocy,  kl. 

^^H 

1           In  hydrutnninn,  8BS. 

cotnprDaikia  of,  in  labor,  230.                                ^^^| 

I           ktcateiite  Id,  M. 

eoatftbotiaof  of,  in  labor.  13rr,  811,  4M.  663.                 H 

I            offtotii*,  61,  2&0. 

oontnctionn  of,  in  pn^naaty,  101,  l£i,  1^.                 ^M 

^           ofinfint,  «50,  951. 

eflbct  of  ubiorofiinn  on,  227.                                     ^M 

^^K   |«s«in;r.  in  purrpeml  titnte,  3S3. 

method  of  oausiujf,  in  po^-pcrtum  hMn-                 ^M 

^^^B  fKMi-partttm,  'JH*. 

orrbaffo.  &S&.                                                        ^M 

^^    rutention  of,  in  progDimcy,  909,  380,  B68, 

eoTiii/nffmis,  84.                                                                     ^^ 

M7. 

rnrjma  of,  13.                                                                        ^^| 

retention  of,  in  piiuq<cn1  nuto,  940.  SDS. 

onrniU  of,  88.                                                                       ^H^H 

•apprauloo  ol,  in  vcUnipKiA,  678. 

curD(tin|(of,  ID  pnfrpcral  b*morrha^,  698.           ^^^H 

Dterino: 

dovelopmont  of,  SO,                                                  ^^^H 

■touy  in  doublu  uterUR,  S!7S,  MO. 

did4iph^»,  fti.                                                                ^H 

in  thini  •t&ire.  461. 

dilatation  ot  frtal.  MR.                                                ^^H 

bruit,  in  prvgnaucy,  M,  OB,  10.1. 

Himonalona  of.  pagt-partum,  341.  244,  949.             ^^^H 

douube: 

diMplaoonienbt  of  grarid,  M,  118,  378,810,           ^^^| 

io  ubortinn,  neo.  82&,  sse,  SM,  35fl. 

^^H 

in  bjiUliJ  mote,  809, 

doable,  84,  877,  MO.                                             ^^^| 

in  pMf^rv'uwt  hiNniirrhajrt',  5^7. 

couainff  abortion,  279.                                                    ^H 

^^       tn  puerftoral  f«v*r,  d&3,  093,  6M. 

Jraliiofn.'  of,  61B.                                                         ^| 

^^B  Kl>ndBi  1S> 

duplrx.  341,  277,  MO.                                                          ^| 

^^t  inertia.  4M,  481. 

t!rvuiiltt,v  { thtKirvtical)  of,  36,                                   ^^^| 

V          in^uflJcicney,  iM,  457,  461. 

evHcuatiuD  o(,  in  abortion,  t'iO,  891.                       fl^^| 

^L^^  jtiuii  iu  prcgoatiu}',  127,  181. 

flUctiiatioQ  in  j^vid,  100,                                           ^^^H 

Tunilua  of,  13,  190. 
^..gan^one*  (kf,  In  letraflexlon,  S80. 
glaads  of,  1^. 


«. 


avid,  17,  &.1, 101, 105,  ing, 

luileTorHioii  and  anteflexion  of,  fln,*ll,9, 

US. 
retrodexioa  of,  Ufl,  ^%  sw,  ^0* 

retroverelon  of,  110,  ST*,  -IflO^ 
witb  incarDerstiun,  SPW,  8&9,  ii^O, 
growth,  euit-ly  latenil,  cf,  T&t  lli^-  .  _  - 

Wmtaof  ^vid,  283.  ^^Ut>^ 

liour-gtaM  ODutroctioti  i>f,  ^234.  HOfT- 

llfpcrBinia  ot  u;ravid,  SIO. 
hypertrophy  of  inuooua  lueinhraiW!  of,  310. 
InearoptBtioQ  of  retroflDSad,  SHOh  SoB, 
b^ioetiD'iiB  bctwet;n,  aud  ovuin,^  tu  preiduce 

tlUQGtJuna  ioto,  \zi pQ9t-partum  hwtBurrltWje, 
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Medical  Cynecology: 


A  TREATISE   ON  THE   DISEASES  OF  WOMEN 
FROM  THE  STANDPOINT  OF  THE  PHYSIQAN. 

By  Alexander  J.  C  Skene,  M.  D., 

^otesaa  6t  Gynecology  in  the  Long  Isljnd  College  HosfHal.  Brooklyn,  N.  Y.  ;  for- 

nmiy  Profesof  of  Gynecology  in  the  New  York  I'ost-GraJuatc  Medical  School ; 

Gynecologist  to  the  Long  hUnd  College  Hospital,  etc. 

8vtK  5j6  pages,     With  Illustrations.     Cloth,   ^^.oo. 

"  Tht  £Kction  of  modern  gynecology  has  been  almovt  entirely  surgical,  and  it  ts 
ntlhr  icbniuag  to  open  &  book  of  thih  dcscriptioii.  The  ili^'lingui^ed  ftothor  has 
tttcd  k  ■Dch-fcli  want  in  placing  this  volame  berore  the  profestion.  .  ,  .  Dr.  Skene 
kmcowefeJ  an  almost  untrodden  groand,  the  great  importance  of  which  can  not  be 
iai»  UfUy  apprcciaicd.  This  work  commnuU  iuclf  not  only  to  the  general  prac- 
ertMiCT  Ml  lo  the  specialist  ai  well,  who  will  find  in  'ns  pages  much  importani  infoc- 
— ^-- —  "—Ammait  of  Gyiueah^  vd  P^iatry. 
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"  If  by  the  pabltcation  of  this  book  Ur.  Skene  accomplishesno  more  than  lo  direet 
atlcvoMi  to  the  pouibilitiet  of  the  rordtcol  treatment  of  gynecological  ca.ses,  and  to 
ibwrt  the  niadi  of  practitioners,  especially  the  younger  onca,  from  the  idea  that  only 
tan  mscry  is  relief  in  the«e  cases  to  be  looked  for,  he  will  do  the  profeoiaa  awl 
tktf  p«blic  an  tae«iiinah)e  scrrice-  We  predict  for  the  vohime  a  cordial  receptioa  on 
""^pan  of  iJk  profession  wherever  iti  merits  are  known,  for  there  is  no  other  book 
ks  dale  wbidi  treats  thess  subjecu  in  the  same  practical  and  commoo-«exi»e 
^'* — Broaifyu  .VrJuaJ  Jaurmal. 

*  This  b  not  a  ceat-book.  bm  better  than  a  text-book  to  the  pnuiitioner.  It  is  the 
fcooad  of  a  ripe  eapericocc.  and  p'vcs  many  facts,  and  calU  attention  lo  many  condi- 
liam  dnt  the  mere  text>bonks  of  the  day  can  not  reach.  Id  ^hurt,  it  is  a  book  that 
oagjki  to  be  read  by  the  practitioner,  and  then  there  will  be  the  need  of  many  refcr- 
caoes  to  la  pdjc*  to  refresh  memory." —  i'irjpnia  Aff^aJ  Mtmtkfy, 

*  to  the  rapid  development  of  gynecology  during  recent  yean»  the  sargtcal  side  of 
dhe  jobiect  haa  received  the  larger  share  of  aiteoiiun,  thus  in  i  measure  leading  to  its 
mt^ttt  bom  a  medical  standpoint.  Thi*  eicellenr  addition  to  the  Utcraiurc  oY  med- 
kM  £y*ccalogy  will  aid  in  correcting  this  tendency  and  maintaining  a  juM  balance 
hitaji  die  ■cflical  and  surgical  pha-cs  of  ihi»  department  of  our  an.  .  .  .  I'he  work 
k  «•  aMe  and  welUwrlttcn  prcwntatton  of  the  subject,  and  will  no  doubt  be  received 
wMb  tte  fe^gh  degree  of  favor  accorded   to  the  various  cantribulion>  of  ihc  author  to 

|y»eeology."— .V^jw/iA/j  A/tJn-at  Mtntkiy. 

*  We  Wve  never  read  a  more  entertaining  and  profitable  book.  The  purpoce  of 
ranlMH  in  contributing  this  his  latent  volume  on  ijynecology  1^  to  outline 
■edical  ispect  of  the  subject,  and  especially  lo  draw  the  line  clearly  between 
id  HBrgical  indications  for  treatment.  .  .  .  The  gcncml  principles  underlying 

'.  «es«al  types,  and  functions  are  described  at   length.     All  the  functional  anil 

diaorden  peculiar  to  women  are  di«cai«ed  in  an  etcepiionally  raiinnal  and 

ittCT.     Thronghont  the   paces  of  the  book  hygiene  and  pra[>hrlaicit  are 

attention.      The  bo  tk  it  aliogethcr  valuable  and  desirable,  and  ou(;ht  to 

I9  every  medical  student  and  practitioner,  particularly  the  tatier  " — /imurr 

Tima. 
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Wood  Engraving^a,  and  Nine  ChromoUtliogT&pha,  prepared 

especially  for  this  work. 

SOLD  OWLY  BY  SUBSCXHPTJON. 

THIS  ftttrsRtiTe  work  in  the  outcomo  ftiiil  rcprewnts  theMperlcnce  of  a  long  and 
active  profc»>ioTuil  iitc,  the  greater  part  of  wbieh  liaa  been  ^^jwiit  in  thr>  irmi- 
mcnt  of  the  diseases  of  women.  It  is  especially  adaptetl  to  meet  lh<^  vmnbi 
of  the  geiieml  practitioner,  by  enabling  him  to  recognize  tliis  rrlose  of  ili>caBF«  as 
he  meets  tbem  in  everr-day  practice  and  tx]  treat  them  successfully. 

The  arrangement  of  subjects  is  such  that  they  are  discussed  in  their  natunU 
onler,  un<l  l!ius  are  more  e^isily  ooniprehendctl  ninl  renieinl>ered  by  the  student. 

Methods  of  operation  hnvp  been  niitt-h  Kiniplined  by  the  aiitbor  in  bis  practice. 
and  it  has  been  his  endeavor  to  so  describe  the  ojiorative  prtH-piliirfg  ndoptcd  by 
him,  even  to  their  minutest  details,  as  to  make  his  treatise  a  pmciical  guide  to  tlie 
gyneoologist. 

While  attention  hsH  been  given  to  the  inirgical  treatment  of  the  dfseuniif 
women,  and  many  of  the  operations  so  simphflcd  as  to  bring  them  within  the 
capabilities  of  the  general  surgeon,  due  regard  has  aUo  been  paid  to  the  nietlical 
management  of  this  class  of  dlsei«es. 

Although  all  tiie  subjects  which  are  di5CU8!iod  in  the  various  tt<xt4iook«  »m 
gynecology  linve  bepu  Irrated  by  the  nutbor,  it  bus  l>eeii  a  prominent  fealura  in 
his  phui  to  consider  alsn  those  which  are  but  incidentally,  or  not  atiill.  ineulionrti 
in  the  text-lmok^  billii-rto  pul)li»-hed.  and  yet  which  are  constantly  presetiliDg 
themselves  to  the  practitioner  for  diagnoais  and  tri'atment. 

"  Itt  thr  prcfnrc  <i{  th«  fltvL edition  of  th(M  work  Lh«i  atiLtior  ulatM  :  *Tfal#  work  Us*  «rUtfii  Ur 
the  piirppaeaf  briufjiiiff  togcltM-t  tbu  fully  maLuml  and  c«*«ntml  faru   In  Ihv  m:!.-'  .  ..f 

Sjrnircofaic;.  to  trnuiera  as  to  tnt^'t  ttir  tv<|iitr«irii;nti>  of  tbtt  ^Tiulrm  of  tmvliriiie.  kik  ,  irt 

in  tho  prnctltlotter  for  rcfcrenoc."     The  rtcraond  (ora  vrconil  editlun  luut  (Irnioiinn  ,  i* 

thi»  piirpow'  bu  bevn  artompliohtKl.  Th*'  rradiT  can  not  fall  tti  L-oiiiuii-nd  tb**  Cwii»-r>:*Ufi!:.  kmI 
himiMtv  of  the  auUior'a  opiliiiori*.  anJ  the  care  with  which  tho  mairrlal  baa  t>cra  <^iI!Mie()  aoa 
arruni.'\-tl.  Th«t«H:ond  nltttoti  conlalcBiwtw  chiptem  on  Krt.^pic  (!t*I«tion.  I.ti*(n.'-v  .u,.!  it  ^.n.* 
of  the  Pn't^Tn,  Olid  Vcical  llpmia.    Tbr  flnil  of  thvvv  MitijtTtH  rix^>U<'*  In  tl<  .  'ij 

exjjiMiilon,  Ihc  want  of  wbtrh  «a«  among  the  f>-v  drfti-tf  uf  tbt-  fonniT  ■■  a 

work  In  ihB  |in»ltfonal  dlwinl^nt  of  tint  ut^nw  and  larf-mtiim  t>f  rhf  |wrin«ir  -;i 

afiit>n;:DipCiinlritirill»t>P  tot1il»«itli|m-t.  nUdUictHlODof  ibr  u>cor  (>i'»»nrif»-  iliri'^»c  iriii  h  Li  i  ■  i. 
B-ii'jjcd  which  ban  wiffprwl  from  tljc  nnni  iif  ouri'lut  m'Jitmrnt,  l««[tt  i»rr«  and  nui.  'flir-  pui  i.i  ,  i- 
di:>H-tvt  ureal  orcdll  for  ihf  tllu»trulioEis  and  ut-neial  styli*  of  ihc  work.   —  .I/i-^/m-fi/  .\'inrr 

"  W'v  have  vcTv  IUIIp  t^  arlil  to  what  we  naid  nf  it  nn  ii«  flwr  anptsimiJCA.  and  w«  *t  ^» 

UTK*  of   |)h>  fi'w  rinTnHi*t   iMKik?    Ill    thin  departrnt-nt    in  the  1-Iti^lHh  lanirnaKr,        I  i  .>r 

clinplcrra  rin  Ulveawi  iind  hijiiriiw  iif  llii-  Un-tiTx.  and  uti  Bctovic  tliMlHtliMi,  make  It  u.   j.   , ,.  iv. 

Too  tntirli  pralAu  ntn  not  lie  i^lv^n  to  tbe  MliiMtfationx,  which  arc  niodclii  nt  rl«anK»»,  and,  ae  »  tioi 
aJwar*  tbv  ca«e.  >bvw  what  U  taviUii."—BofU>n  ifiiiical  anJ  SvrgiMlJontnjI. 
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